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There’s a bonus of certainty when you're 


working with modern, high-strength, precision 
structural steel! 

Only steel has been proven over the long 
haul of centuries of use to be the ideal struc- 


tural medium. 


Bristol Steel has more than 50 years of 
heritage in steel craftsmanship. This ability 
has been proven in the fabrication and erec- 


tion of hundreds of impressive structures. 
If you’re contemplating a structure that’s 
important to your future, be certain with 


proven steel and a proven fabricator! 


ATLANTA OFFICE 


James R. Scott, District Manager 
165 Alexander Street, N.W. 
JAckson 3-3991 


: be Dependable structural steel service since 1908 


ISTOL STEEL 


IRON WORKS, INC, 
OL VIRGINIA 
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Speed is important in any sewer project. But 
when the project ties up an important artery of 
traffic, every hour counts. Lower Allen Township, 
adjacent to Harrisburg, Pa., solved this problem 
the modern, efficient way: Vitrified Clay Pipe 
with new factory-made compression joints. 


311 High Long Bidg., Long St, Columbus 15, Ohio 445 Ninth 


CONSULTING ENGINEERS: Gonnett Fleming Corddry 
ond Carpenter, inc., Harrisburg, Po. 

CONTRACTORS: Intercounty Construction Corp., Hyattsville, Md. 
Berlonti Construction Co., Harrison, N.Y. 


CLAY PIP 


NATIONAL CLAY PIPE MANUF CTURERS, INC. 


San Francisco 3, Calitornia + Box 172, 


These outstanding new joints go together fast 
. . . keep labor costs down . . . yet provide a 
tighter, longer-lasting seal that stops roots and 
controls infiltration to the most rigid specifica- 
tions. Before you specify any sewer line material, 
investigate the advantages of never-wear-out 
Clay Pipe with factory-made compression joints. 
WRITE TODAY for assistance in fitting Clay Pipe into 


your sewer project ... and be sure of the lowest cost with the 
best performance. 


COMPRESSION JOINTS 
MAKE CLAY PIPE 
BETTER THAN EVER! 


W., Washington 6, 
+ 1401 Peachtree St NLE., Atlanta 8, 
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ENGINEERS — A New Installation Concept in Floor Grating! 
Simplifies Maintenance, Lowers Total Costs 


Now a new installation technique completely eliminates the need to anchor floor 
grating in place. This allows erection as fast as the structural steel support members 
are placed and bolted. The technique is only possible with a special reversible Borden 
Type K panel which will lie perfectly flat on supporting steel with no tendency to rock. 
Furthermore, floor grating can now be installed and used for working and walking as 
quickly as the main structural members are erected. Two men can lift any panel in a 
matter of seconds for easy accessibility and maintenance. 
THIS IS WORTH KNOWING ABOUT! 
BORDEN METAL PRODUCTS CO. 
For complete information, write for techni- 


| 
| Gentlemen: cal folder entitled “An improved Engineer- 
| ing Concept in the Installation of Floor 


Please send new “Engineering Concept” folder. Grating”. 


BORDEN METAL PRODUCTS CO. 


“Greatest name in gratings” 
ST. AND NO. 845 Green Lane Elizabeth 2-6410 Elizabeth, N. J. 
| CITY AND STATE Plants at: Union, N. J. — Leeds, Ala. 
Conroe, Texas — Beeston, Ontario 
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PROJECT: Shoshone Canyon Power Line Relocation CLIENT: Bureau of Reclamation CONTRACTOR: Line Builders, inc., Billings, Mont, HILLER HELICOPTER OPERATOR: Christler & Avery Aviation, Greybull, Wyo. 
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Hard work, relocating a power line over Wyo- 
ming's Rattlesnake Mountain. How much eas/er, 
though, with a Hiller's 305 horsepower to spot 40 
foot poles, carry massive reels of cable, string lines 
in no time...and generally make a molehil/ out of 
a mountain. 

And how much cheaper! Read what Car/ Noyes, 
Vice President of Line Builders, inc., prime contrac- 
tors on the Bureau of Reclamation job, said —“Avery 
(pilot/owner) and that Hiller 12 E have done more 
in three hours than we could do with two 6-man 
crews in a week.” 

This particular job involved clearing the way for a 
new highway through Shoshone Canyon. First step 
was to get the power line from Buffalo Bill Dam and 
power station west of Cody out of the way — and 
with the shortest possible disruption of service. 
Your operation may only involve original construc- 
tion, or it might include patrol, survey, maintenance, 
or even personne! transport. For service on any 
job, the Hiller 12 E operator mentioned here typifies 
Hiller operators everywhere — he's invested in the 
best equipment available. You have the conven- 
fence and economy of chartering a 12 E by the trip 
or by the contract, wherever the frontiers of your 
business. Write for free literature — “New Work- 
horse for Construction,” Commercial Division 
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OF ALL 
LOW-COST COMPUTERS 


ONLY THE BENDIX G-15 


IS PREPARED 
FOR YOUR FUTURE 
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Before specifying a low-cost computer, ask yourself this question: 


“Will the computer be adequate for the future, as well as for our present 


computing needs?” 


With the Bendix G-15 you don’t have to worry about out-growing your com- 


puter for years to come. Start with the basic G-15. It comes with every basic 


element you need...an alphanumeric typewriter, a paper tape punch, and a 


high-speed photoelectric tape reader. Then, as your computing needs grow and 


vary, expand your system by selecting from the complete line of accessories 


illustrated above. Sale or rental prices are extremely low, and performance 


compares favorably with systems priced many times higher. Write for details. 


Bendix Computer Division 


DEPT. P-21, LOS ANGELES 45, CALIF. 
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United States Steel announces the availability of 
the newly adopted American Society for Testing 
Materials Specification ASTM A-36-60T Steel for 
Bridges, Buildings and General Construction. This 
new grade will be produced in wide flange beams, 
plates, standard structural shapes and bars. 


Chemical Requirements 


Structural Carbon Steel 


higher yield point 


Compared with ASTM A-7 structural steel, 
A-36 has a 9.1% higher yield point—permitting 
significant weight savings. 


From a welding standpoint, A-36 compares 
favorably with ASTM A-373. 


| Shapes Bars Plates 
| Cmax. | 
A-7 | Mn 
Si 
‘Over %” %” & Over %” Over 1%” 
Under to 4” Incl. Under to 1%” Incl to 4” Incl. 
A-36 Mn 60 /.90 80 /1.10 85 /1.20 
Si 15 /.30 
| Other Than Heavy W.F. | 1° & Over1” %"& Over %” Over1” | Over 2” 
| Heavy W.F. 10"to 36", Under to4” Incl. Under to1” Incl. to2” Incl. to 4” Incl. 
A-373 Mn 50 /.90 | 80/90 50/.90 .50/.90 .50/.90 


Mechanical Properties 
A-7 A-36 A-373 


Yield Point, min psi 36,000 | 32,000 
Tensile Strength -60/75000 60/80000 58 /75000 
Elongation, 8” min % 21 20 | 21 
Elongation, 2” min% | 24 i 24 


The higher yield point will allow an increased de- 
sign stress of about 10% in both bridges and build- 
ings and therefore will result in significant cost 
savings in fabricated and erected structures. 
Write to United States Steel or any of the Divisions 
shown below if you would like more information 
about ASTM A-36. Better yet, call us. 

USS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 

Tennessee Coal & iron— Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 
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a giant needn’t speak 
to be heard... 


... he need only be a giant. 


he need only do the things 
that only a giant can do... 
and he will be listened to. 


we hare a giant of our own. 

his name is diesel. 

he is an engine— 

a supplier and creator of power. 

his jobs are many and raried, 

his demands are infrequent and few. 


in an emergency 

he can work on almost any fuel. 

on assignment 

he can work almost anywhere at all. 


he makes the boats go... 
towboats on the Mississippi, 
harbor boats in Pakistan, 
fishing fleets out of Portugal, 
tuna clippers off Peru. 

in wartime he drove submarines 
and landing craft. 

today he helps atomic vessels 

do their job. 


he drives... 
cement mills in Indonesia, 

dredges in Manila Bay, 

oil drills in Venezuela, 

rigs in the Gulf of Merico. 

he pulls buses, trucks and tractors... 
locomotives, rock-crushers 

and bulldozers. 


he generates... 

light for cities 

and power for plants, 

electricity for homes 

and more for hospitals. 

he powers 

missile stations in Wyoming, 

radio stations in Sudan 

and emergency stations in New York. 


there is no country in the free world 
where he is a stranger. 


there is nothing he will not tackle 
and little he cannot do. 


his voice is in his accomplishments 
and you hear it every day. 
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From Beloit to Bangkok—Fairbanks-Morse diesels are known, respected 
and relied on. They can be tailored to available fuel. They handle heavy loads 
in short periods of time. And they provide low-cost electricity for almost 
every situation you can think of. Their minimum weight, lack of vibration 
and simplicity of construction are further guaranteed by our 24-hour 
service the world over. There is no other producer of power more universally 


accepted than our diesel. 
If your business demands effective, dependable and economical power—you 
will be interested in learning more about our complete line of diesel engines. 
Write to: Diesel Division, Fairbanks, Morse & Co., Beloit, Wisconsin. 


Fairbanks, Morse 


A MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORPORATION 


End cross-section of the 
Fairbanks-Morse Opposed-Piston 
diesel, Engine No. 3808-1/8 
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You shift from any one gear to any 
other—forward or reverse ...on-the-go. 
Allis-Chalmers tractor loaders make 
fast work far easier for any operator. 


. 


It’s simple for a tractor loader operator to work 
faster—get more done. It’s just as easy for him to go 
into a high gear as into a low gear—forward or 
reverse. ONE LEVER controls both speed and 
direction. No fumbling around with two or more 
levers or a combination of levers and foot pedals. 

Besides operating simplicity, a tractor loader has 
firmly connected axles—attached to frame with 2-inch 
diameter steel pins . . . no rolling and shifting under 
load. Extra stability lets operators get and deliver 


ONLY LOADER WITH... 


move ahead with 


: 
- 


bigger loads with greater comfort. Add extra reach 
for fast, even dumping and you can see why pro- 
duction is higher with an Allis-Chalmers tractor 
loader. Let your dealer show you. Allis-Chalmers, 
Construction Machinery Division, Milwaukee 1, 
Wisconsin. 


The “Big Three” tractor loaders range in size from 
the TL-14 with 5,300-lb carry capacity to the TL-20 
(shown) with 9,000-lb carry. Each has a family of 
buckets—18 bucket loader combinations in all. 
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ALLIS-CHALMER: 
... power for a growing world : 
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The greatest compliment an advertiser can receive 
is when his competitors imitate his campaign. 
That’s why we at the Cast Iron Pipe Research 
Association feel so proud. 


For 30 years we have been telling the public 
about the water problem. 


We were the first to come out with consumer 
national advertising on this problem. 


We were the first to inform the people of the 
need for action at the community level. 


We were the first to furnish materials for 
local advertising programs. 


We were the first to offer a comprehensive community 
relations plan with all necessary materials. 


We were the first to issue a guide-to-action booklet 
which would serve as a step-by-step 
manual for responsible citizens. 


We have been fighting the nation’s water problem 
for over a generation. 


And now other pipe companies are 
coming out with water campaigns, too. 


Thank you, competition. 
We're flattered. 


er CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 


CAST IRON PIPE RESEARCH ASSOCIATION, 
Thos. F. Wolfe, Managing Director, 
3440 Prudential Plaza, Chicago 1, Illinois 
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Lok 
gives four old bridges new life 


Mulberry Street Bridge, Scranton, Pa. 
This old bridge carried two 23'6” roadways, 610’ long, plus 
two 6’ sidewalks. One roadway carried abandoned streetcar 
tracks; the other was paved with layers of asphalt, binder 
and concrete placed atop %” steel buckle plates. All of this, 
including the old tracks, was removed and replaced with 
31,000 sq. ft. of 4%” |-Beam-Lok flooring—plus 10,500 sq. ft, 
of 2” Tee-Type Sidewalk Flooring. The roadways received a 
¥,” overfill. In addition to its light weight, ease of handling 
and speedy erection, |-Beam-Lok offered another advantage: 
it was specially shaped with a 4” crown to fit the existing 
beams. This eliminated framing problems and additional 
dead weight. The result, Scranton’s old Mulberry Street 
Bridge is now far more useful and practically good as new. 


14 


Carbondale, Pa. Bridge This bridge has three 
approaches of varying lengths and grades on the bridge, 
plus a 125’ main span. 4,900 sq. ft. of 44%" |-Beam-Lok, with 
¥,” overfill, was used on the mainspan, and 18,725 sq. ft. of 
5” open |-Beam-Lok on the approach spans. The old 24’ 
roadway was made up of a layer of asphalt on 4” brick over 
a series of concrete arches between stringers varying from 
6” to 21” in depth. It was estimated that, at most, the new 
|-Beam-Lok flooring weighed only 15% of the old floor— 
reducing dead weight 85%. During erection, there was no 
need to work from below the bridge, where railroad tracks 
and power lines would have made conventional construc- 
tion more awkward than ever. The result: a lighter, stronger 
bridge that will serve the community better in the future. 
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Here you see examples of how USS AmBridge I-Beam 
Lok gives longer life to deteriorated bridges. Light 
I-Beam-Lok is ideal for increasing the live load of an 
old bridge. It’s fast and easy to erect, and all work 
is done top-side. 1-Beam-Lok gives you a strong, 
permanent steel bridge floor that requires very 
little maintenance. 


There are two types of USS AmBridge bridge floor- 


Clearfield, Pa. Bridge This bridge was about fifty 
years old when its patched and repatched wooden floor 
simply wore out. A permanent new floor was needed, but 
it had to be light, since existing 12” stringers had to be used. 
USS AmBridge 5” open !-Beam-Lok, which weighs only 
18.8 Ibs. per sq. ft., proved to be the answer. The new steel 
floor is permanent and trouble-free, it has increased the 
strength of the bridge and reduced up-keep and snow- 
removal costs. In short, it might be said that the bridge 
over the West Branch of the Susquehanna in Clearfield, Pa. 
is now 50 years young. 


American Bridge 
Division of 
United States Steel 
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ing: 5” open I-Beam-Lok, and 414” and 3” concrete- 
filled I-Beam-Lok. The filled type is available in 
units 6’ wide and up to 49’ long that apply directly 
to stringers on spans from 6’ up to 8’ centers. The 
open type is also available for spans up to 4’ centers. 
For more details, contact one of our offices or write 
for our 32-page catalog. 


USS, AmBridge and I-Beam-Lok are registered trademarks 


Keokuk Municipal Bridge, Keokuk, ia. 
The old timber floor of this bridge had been repeatedly 
resurfaced before it was refloored with 5” TR-type open 
|-Beam-Lok. The bridge is 18’ wide by 3,152’ long, and 
required approximately 59,000 sq. ft. of the new flooring. 
Because |I-Beam-Lok was lighter and stronger than the old 
floor, it was possible to lift the 10-ton weight limit which 
previously kept big trucks off the bridge. The weight saved 
in reflooring was roughly 3 or 4 times the weight of the 
|-Beam-Lok itself. The permanent, all-weather steel floor will 
save a considerable amount in upkeep and snow removal. 


General Offices: 525 William Penn Place, Pittsburgh, Pa. 

Contracting Offices in: Ambridge « Atlanta ¢ Baltimore « Birmingham « Boston « Chicago « Cincinnati 
Cleveland Dallas Denver Detroit Elmira Gary Harrisburg, Pa. « Houston Los Angeles 
Memphis Minneapolis New York Orange, Texas Philadelphia Pittsburgh Portland, Ore. 
Roanoke « St. Louis ¢ San Francisco « Trenton ¢ United States Stee! Export Company, New York 
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Optical Plummet 
solves problem on 
Niagara Power Project 


“Sometimes a seemingly little thing can make 
a big job easy,” says Frank Dickey, Project 
Engineer on the Niagara Power Project for 
Channel Constructors—a joint venture of Peter 
Kiewit Sons’ Co., Morrison-Knudsen Co., 
Perini Corp., and Walsh Construction Co. 

“We had an unusual problem here on ex- 
cavations for the 500-foot-wide channel which 
will handle the water for the new Niagara hy- 
droelectric plant. The conduits will pick up 
water from the Niagara River a couple of 
miles above the Falls and carry it under- 
ground through the city to an open channel, 
reservoir and 2,190,000-kilowatt power plant 
located several miles 
down the river. 

“The channel had to 
be cut from dolomite. 
We decided to line drill 
the full 105-foot depth 
at one time, using 6- 
inch diameter holes on 
5-foot centers. It was 
our intent to line drill 
the entire job, some 
1600 holes, before any 
of the excavation was 
finished to grade. This 
made it necessary to 
devise a method of checking the holes for 
plumb from the surface so as to be sure that 
they did not deviate enough to get outside the 
tolerance allowed by the specifications. 

“We thought of several ways to do this but 
none very practical, until one of the men men- 
tioned having used a Gurley Optical Plummet 
Transit on another kind of job up in Canada. 
We decided to try the ‘bobless transit’ here. 

“We set up over the opening; then leveled 
the instrument with the North plate bubble 
over two opposing leveling screws. Then we 
sighted in the Optical Plummet and started 
moving the other two opposing leveling screws 
until we were able to pick up the light—by 


Mokers. 


 GURLEY 


Frank Dickey (r.) checks Gurley Optical Plummet 
Transit on Niagara Power Project job. 


means of the ‘OP’—from a dime store flash- 
light which had been lowered into the hole by 
a string. 

“While moving the two opposite screws, we 
constantly checked the North plate vial to 
make sure that it remained level throughout 
the movement. After we picked up the light 
from down the hole, we moved the telescope 
until its bubble was in the center. When this 
was established, we read the vertical circle 
this giving us the angle at which the hole had 
been drilled. 

“This proved to be accurate and a fast sys- 
tem for checking the holes and undoubtedly 
gave us a better job than we could have other- 
wise obtained. 

“This use of the ‘OP’ is a special case,”’ Mr. 
Dickey added. “But I'll bet there will be many 
other jobs that the ‘OP’ can lick. For years I 
cussed the plumb bob, especially when the 
wind was blowing...always wished someone 
would do something about it.” 

You, too, can do something about the plumb 
bob problem. Gurley built-in optical plummets 
eliminate outmoded bobs...save set-up time... 
improve accuracy. Bulletin OP-100 gives com- 
plete details on two models available. 


“Tips from The Surveyor's Note- 
book”: We have collected the 
most helpful, most discussed 
pages from Series One and 
Two of “The Surveyor's 
Notebook” in one 20-page 
book. These valuable field 
suggestions will help you 
use your own instruments 
with greater success. Write 
for your free copy. 


W. & L. E. GURLEY, 518 Fulton St., Troy, N. Y. 


Engineering and Surveying Instruments, Hydrological and Meteorological 


Instruments, Paper Testing Instruments, Optical Instruments, 


Reticle Manufacturing Facilities, Standard Weights and Measures 
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Design 
Flexibility 

in 
REINFORCED 
CONCRETE 


Curve it... arch it. . . make it square... make it crete to provide the most rugged structure possible. 
round, reinforced concrete is the flexible medium of Compare ail the advantages of this outstanding 
construction offering complete design freedom. It’s structural material, and you'll design your next pro- 
durable, too... it combines reinforcing steel with con- _ ject for reinforced concrete. 


Concrete Reinforcing Steel Institute 
38 South Dearborn Street 
Chicago 3, Illinois 
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; WHEN YOU NEED A BUILDING FAST 
with steel keep work 


Other trades can move in quickly when you build with steel. Fabricated 
in the shop, structural steel arrives at the site ready to go into place. No 
expensive, time-wasting extra field operations. No form work. No new 
skills during construction. 

In a surprisingly short time, your steel framework is erected. And 
even before the framework is completed, other trades can get started. 
Floors, curtain walls, electric wiring, plumbing—everything that makes a 
building habitable—can be installed more quickly. Your client moves in 
much sooner. 

Your structural steel fabricator can get you all the structural steel 
shapes you need. And fabricate them just the way you need them. Let 
him show you what he can do. You’ll be glad you did. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Surfaces like these 
protected against rust with 
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Permox 1-4-3 is an unusually effective anti-corrosive paint pigment. Using it 

as the basis for all three paint coats—primer, intermediate and finish—sur- 

faces such as bridges, storage tanks and farm implements, exposed to severe 

weather conditions, are provided with cumulative protection against rust. 
Paints made with Permox 1-4-3 are easily tinted and have excellent 

chalk resistance. These qualities make possible the production of durable, 

rust inhibitive maintenance paints and enamels in an almost unlimited a 


assortment of contrasting colors and with superior tint retention. 
Suggested formulations are available for a wide variety of these anti- 
corrosive and decorative paints designed for specific needs. We welcome 


Permox 1-4-3 
Conforms to ASTM 
Specification D-1648 


inquiries and are prompt to respond. 


EAGLE-PICHER 


The Eagle-Picher Company « Dept. CE-860, Cincinnati 1, Ohio 
PICHER Regional Sales Offices: Atlanta, Chicago, Cleveland, 
Dallas, Kansas City, New York, Philadelphia, Pittsburgh. 


EAG 
Since 1843 


West Coast Sales Agent, THE BUNKER HILL COMPANY, Chemical Products Division + Seattle + Portland + Ooklond + Som Francisco + Los Angeles 
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JOB REPORT: NELSON Stud Shear C tors in Composite Construction 


COMPOSITE S7EEL- CONCRETE 
CONSTRUCTION* 
.../n new Syracuse Parish Center 


“On this project, long span floor construction was necessary to conform with 
column-free room areas. Composite Construction was used because it effected 
reductions in steel tonnage, depth of construction and resulting building 
costs." So says Thomas M. Farmer, Consulting Structural Engineer on the 
Most Holy Rosary Parish Center, Syracuse, New York. 

Although, Composite Construction for buildings is relatively new (it has 
been employed in bridge construction for over three decades), more and more 
engineers are using it to gain these economies and advantages over non- 
composite construction ... shallower beams, to meet equal load requirements 
- reduced over-all cubage, economies in materials « longer spans, greater load- 
carrying capacity per-pound-of-steel + wider spacings of columns, more 
unobstructed floor space. 


*A steel and concrete composite beam is made up of three essential elements: 
A steel beam,a reinforced concrete slab,and shear connectors. Horizontal shear 
is transferred to the beam through the shear devices which join the slab to the 
beam in such a way as to cause the concrete and steel elements to act as a unit. 

Call in your local Nelson field representative, or write for ‘““The Case for 
Composite Construction”, Nelson Stud Welding Division, Grecory INDUSTRIES, 
INC., Dept. 10, Lorain, Ohio. 


MOST HOLY ROSARY PARISH CENTER, Syracuse, N.Y.— Architects: o Pedeusen, Hueber and Hares, 
Architects — Glavin, Landscape Architect + c ing St Engi : Thomas M. Farmer « 
Generat Contractor: Gallagher and Vault, Inc. « Structural Stee! Fabricator: Empire Structural 
Steel Fabricators, Inc. + Steet Erecter: Bornhurst, Inc. 


NELSON Stud Shear Con- 
nectors are approved by the 
AASHO for bridge construction, 


NELSON STUD WELDING 


DIVISION OF GREGORY INDUSTRIES, INC. 


Manutacturers of ...NELSON STUD WELDING PRODUCTS + NELSON BULLDOG CONCRETE 
FASTENING PRODUCTS + NELSON POWDER-ACTUATED FASTENING TOOLS 
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AIRBORN E@ uni-Form PANELS 


smart way 
to speed concrete 
forming... 


Forming _ and economy can be greatly increased by 
crane handling big monoliths of UNI-FORM Panels. Con- 
tractors with repetitive section forming requirements are 
finding that the design of UNI-FORM Panel monoliths— 
in which metal filler angles are used between each panel— 
give them greater versatility and wider application. For 
example . . . tie rods of any size from %” to 1” may be 
used to tie two monoliths into a wall form. This permits 
using the right tie size for the job. Fewer ties are required 
and sections can be placed, tied and ready for concrete 
faster. Panels may be added or removed at will to produce 
any monolith required. 


For complete information on UNI-FORM Panels and the 
UNI-FORM System in crane handling operations, 
write today, or ask your nearby Universal Distributor. 


UNIVERSAL ~ ©. 1238 N. KOSTNER AVENUE + CHICAGO 51, ILLINOIS 


BRANCH OFFICES and WAREHOUSES: 
ATLANTA BALTIMORE CLEVELAND HOUSTON 
LOS ANGELES SAN LEANORO TORONTO 
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To be perfectly truthful, 


LARGE-DIAMETER 


Our product (sree. WATER ore) 
is really quite good 


We make electric fusion-weld steel pipe in sizes 
from 18 in. ID to the largest you could possibly 
use. We've made it (and cities like yours have 
used it) since before the turn of the century. 
After sixty-plus years of experience, we are 
convinced that steel is the best material for 
moving large volumes of water. 


Is steel pipe as good as we claim? Well, let’s con- 
sider Six Good Reasons For Using Steel Pipe. 


1. Internal Strength. No other material 
matches steel’s ability to withstand high pres- 
sures, water hammer, shock loadings, surge. 
This is proven strength—every single length of 
large-diameter steel pipe is hydrostatically 
tested in the shop to AWWA standards. 


2. Beam Strength. The structural strength 
of tubular steel is unquestioned. Some diam- 
eters can span as much as 120 ft without sup- 
ports. This quality enables steel pipe to span 
washouts, or to be installed above ground with 
fewer supports than other materials. 


3. Elasticity. Steel ‘gives’ under loads that 
would crack rigid materials. It can withstand 
the pounding of heavy traffic, the shock of 
nearby explosions, even earthquakes. 


4. Leakproot Joints. A welded line is abso- 
lutely bottie-tight. And if coupled or gasketed 
joints are used, the allowable leakage runs only 
a fraction of what’s needed for concrete pipe. 


5. Corrosion-Resistant. Modern, coal-tar- 
enamel lining and coating materials give 
unexcelled protection against corrosion and 
incrustation. You just can’t get higher flow 
capacity than in a tar-enameled steel main. 


6. 40-Ft Lengths. The longer lengths mean 
fewer joints—only 132 a mile. Steel pipe is easy 
to handle, too, weighing only about one-fifth as 
much a foot as concrete pipe. 

These are the facts. And they’re all good rea- 
sons why you should consider large-diameter 
steel pipe for your next water main. We’d be 
happy to discuss the matter with you. Just 
contact the Bethlehem sales office nearest you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


For strength 
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Even moving a blade-full of shot- 
rock around the curve, there's no hesita- 
tion, no sluing to spill the load. The 
TD-25’s operator has separate speed con- 
trol of each track to get full-capacity 
performance, full time. And only the new 
TD-25 has the power plus of the direct- 
start, turbocharged DT-817 International 
engine—that delivers 230 high-torque hp! 


—on California mining operation 


Even before all the blast dust has settled, this International TD-25 
is slamming tons of shot-rock from the benches, so trucks can resume 
hauling to the processing plant. Then, at this gypsum mine in Cali- 
fornia, the “25” takes over the “shovel-feeding” chore—dozing full 
blades of rock upgrade, downgrade, and ‘round the curves, to help 
keep the big dippers swinging full. And in between times, the “25” 
takes over its third tough project: benching new haul road around 
mountain slopes! 

Three slam-bang rock operations to handle~it’s a made-to-order sit- 
uation for the Planet Power-steered TD-25! 


“Dead-track drag” eliminated! You don’t brake a track and “half- 
kill” your pull-power to turn, as you do with king-sized clutch-steered 
crawlers. With Planet Power-steering you simply change the speed of 
one TD-25 track—on-the-go, and with 2-finger ease! Around comes the 
fully-loaded TD-25—with “live” power on both tracks and both tracks 
pulling. Load-limiting “dead-track drag” is eliminated! 

And combined, on-the-go Hi-Lo power-shifting lets you match 
power to load, instantly—forward or reverse. Just shift one track to 
high range—the other to low—to do slope-hugging, full-bite benching, 
or to operate straight ahead with off-center loads! 

The “25” is platformed on new 7-roller tracks with double-box-beam 
frames. The design provides super undercarriage strength for slam- 
bang conditions—strength to match the full effort of the direct-start, 
high-torque DT-817 International Diesel engine. 


Power-steer and power-shift the TD-25 with king-sized loads. Meas- 
x ure the bonus capacity you get with exclusive Planet Power-steering 
ch and Hi-Lo power-shifting. See how this control combination enables 

you to outearn other big rigs up to 50%. Then measure what it means 
to get this double-barreled advantage only in the TD-25—and as 
standard equipment to boot! Let your International Construction 
Equipment Distributor demonstrate. 


International Harvester Co. 
180 North Michigan Ave. 
Chicago 1, illinois 

A COMPLETE 

POWER PACKAGE 


lnternatronal 
Construction 
Loguipment 
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« 
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“Boulder-dozing” oafter blasting — 
The TD-25 does some ‘blasting’ itself to 
move “big-as-a-house’” hunks of rock 
aside. Heavy-duty TD-25 Dura-Rollers 
defy the rock-dozing ‘‘grind’—with the 
industry's thickest shells to prevent flex- 
ing—positive grit exclusion—and 1,000- 
hr.-interval lube capacity! 


Here’s your 76-page cost and production estimating 
book—newest, most authentic and complete guide for 
estimating material-moving costs—and for selecting equip- 
ment combinations for top profits, anywhere! See your 
International Construction Equipment Distributor! 


slam-bang rock jobs 
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Savings.. 
Ags 


STRENGTH was the first requirement for a 4,000 foot drainage structure under 
the new east-west runway at Greater Pittsburgh Airport. Precast concrete Hi-Hed 
pipe provided this essential strength (50% stronger on the average than equivalent 
size round pipe), plus a big bonus in the form of an estimated saving of $150,000— 
approximately 18% savings over competitive material. 

Versatile A-M Hi-Hed Pipe is designed for minimum vertical load and 
maximum lateral support . . . saves trench width in congested areas .. . is readily 
available in sizes up to 144” round pipe equivalent from plants strategically located 
throughout the nation. Write today for illustrated Hi-Hed brochure. 


AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 


GEMERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO II, ILLINOIS, PHONE: WHITEHALL 4-5600 
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Take the years behind Yuba’s specialized 
experience. Add the skills developed by 
competent, fast-moving erection crews. Result: 
a succession of big jobs completed on 
schedule — and in record time. 

That's why Yuba Erectors, Using advanced 
technologies, procedures and equipment, tak" 
the big, tough assignments in steelwork — 
anywhere in the country. For it is on the large 
and demanding projects, where time is 
all-important, that Yuba’s winning combination 
best proves it’s ability to race the calendar 
without sacrificing either efficiency or economy. 

Yuba offers nationwide fabrication and erection 
of steel on all types of structures. On your gf 
next big job— whether it’s a skyscraper offied” 
building, hotel, industrial building or balige— 
call on Yuba... for fast work by expefts iit 
the field of structural erection. - 


specialists in structural and heavy mechanical erection —nationwide 


YUBA ERECTORS 


4300 Eastshore Highway, Emeryville 8, California « A Division of 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Seles Offices in Atlanta * Buffalo * Chicago * Cleveland * Houston * Los Angeles * New York © Philadelphia * Pittsburgh * San Francisco ¢ Seattle 
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“First we thought we'd have to move 
Oncle Bull but Tyton lays so easy 
he ain't even stirred.” 


cast iron 
PIPE FOR WATER, SEWERAGE AND 
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no fuss, TYTON 


ONLY FOUR SIMPLE ACTIONS 


no muss, 
no cuss! 


Fact! Not a worry in a workload with Tyton Joint® pipe. 
This easy-going pipe is so easy to assemble... 
lays so fast your ditcher has to step on it to keep ahead. 


Tyton® is so simple. Only one accessory needed. 

No bell holes. No caulking equipment. No nuts or bolts 

to fasten. Minimizes weather worries too. You can lay Insert gasket with groove over bead in gasket seat... 
Tyton in rain or wet trench. That means more working days, a simple hand operation 

more production, lower installation cost. 


Get the facts on time, money, trouble-saving Tyton Joint pipe. 
You'll sell yourself. Call or write today. 


U.S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A Wholly Integrated Producer from Mines 
and Blast Furnaces to Finished Pipe. 


Wipe film of Tyton Joint® lubricant over inside of 
gasket. Your receiving pipe is ready 


Insert plain end of entering pipe until it touches 
~. gasket. Note two painted stripes on end 
= 


Sas 


Push entering pipe until the first painted stripe dis- 

® appears and the second stripe is approximately flush 

INDUSTRIAL SERVICE (i: aD with bell face. The joint is sealed... bottle-tight, 

permanently! The job’s done .. . . fast, efficiently, 
economically. Could anything be simpler? 
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NEWS OF MEMBERS 


John B. Herbich has been promoted to 
the rank of associate professor in the de- 
partment of civil engineering at the 
Fritz Engineering 
Laboratory, Lehigh 
University, Bethle- 
hem, Pa. Since 1957 
chairman of the hy- 
draulics division in 
charge of research 
projects im the hy- 
draulics laboratory, 
Professor Herbich 
has also conducted 
research at the University of Delft, Hol- 
land; City and Guilds College of Science 
and Technology, London, England; and 
the University of Minnesota. 


Brother Amandus Leo, president of 
the Association of Engineering Colleges 
of New York State and dean of the 
School of Engineering at Manhattan Col- 
lege, N. Y., last month visited engineer- 
ing schools in Lebanon and Israel as a 
representative of the New York State 
Education Department. His itinerary in- 
cluded the American University of Bei- 
rut, Lebanon, and the Israel Institute of 
Technology, Haifa. Brother Leo also con- 
ducted an engineering survey of struc- 


The Prescon System of Post-Tensioning Prestressed Concrete 


Works for You From Design and Engineering to Completion 


LAS VEGAS SHOPPING CENTER—HOUSTON, TEXAS 
ARCHITECT: WILLIAM F. WORTHAM, JR 
CONCRETE CONTRACTOR: STRESDEK, INC. 


¥ 


4 Le: 


tural aspects of the Frederick Mann 
Auditorium in Tel Aviv, Israel—especial- 
lv its much admired acoustical and struc- 
tural advantages—for the design engi- 
neers engaged in plans for the new 
Metropolitan Opera House in New York. 


Charles H. Knight, Jr., new district 
engineer of the Portland Cement Asso- 
ciation for the states of Washington, Ore- 
gon and northern Idaho, has been with 
the association for four vears serving as 
general field engineer and as Los Angeles 
district conservation engineer. His office 
is in Seatth 


Kenneth H. Yarnell has joined the 
offices of the Oil City (Pa.) Engineering 
Department. For the past year, Mr. Yar- 
nell has been employed by the Pantech 
Engineer Company of Oil City 


Earl I. Brown II leaves his post this 
month as assistant dean of the Alabama 
Polytechnic Institute Engineering School 
at Auburn, Ala., to become J. A. Jones 
Professor of Civil Engineering and chair- 
man of Duke University’s civil engineer- 
ing department. He succeeds Robert S. 
Rowe, who is leaving to become dean of 


THE PRESCON CORPORATION 


General Offices and Southwestern Division 


the engineering school at Vanderbilt Uni- 
versity, Nashville, Tenn. 


William Whipple, Brigadier General, 
Corps of Engineers, and Southwestern 
Division engineer for the Corps at Dallas, 
retired from active duty on July 8 upon 
completion of 30 vears’ service. At a din- 
ner honoring him in Little Rock, Ark., he 
received the Legion of Merit, with two 
oak leaf clusters, for “exceptionally meri- 
torious service”—based upon 
direction” of a $290,000,000 civil works 
ind military construction program in the 
Southwest. General Whipple's first civil- 
ian job will be as chief engineer for the 
1964 New York World's Fair. 


‘decisive 


Robert L. Schiffman, of the department 
of civil engineering at Rensselaer Poly- 
technic Institute has been promoted 
from assistant to associate profe eeor. He 
received his doctorate from Rensselaer on 
June 10 and will spend the summer study- 
ing at Delft Technological University in 
Holland. Mr 
winner with Charles R. Wilson, of an 
ASTM award for a paper on “The Me- 
chanical Behavior of Chemically Treated 


Soils.” 


Schiffman was recent co- 


More design flexibility to 
achieve esthetic effects and 
meet engineering demands 
can more often be done 
with post-tensioned 
prestressed concrete. 


The Prescon System offers the 
simplest and most economical 
method, both from design 

and construction standpoints. 
The system is adapted to either 
yard or job site use. 


If you are not acquainted 

with design and construction 
using post-tensioned prestressed 
concrete and The Prescon 
System, contact any Prescon 
Representative. For technical 
data see Sweet's Catalog. 


P. 0. Box 4186 © TUlip 26571 Corpus Christi, Texas 
ATLANTA CHICAGO DENVER LOS ANGELES NEW YORK 
P. 0. Box 1175 Crest Concrete Systems, inc 1445 West Quincy P 0 Box 407 PO. Box 9008 
ORake 7.3853 0. Bor 38 SUnset 1.4798 Faculty 1.3377 Albany, N. Y.) 
North Decatur, Ga Bistop 2.1479 Engiewood, Colo Gardena, Calif HEmiock 9 1876 
Lemont, Delmar, New York 


MEMBER PRESTRESSED CONCRETE INSTITUTE 
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D. E. Dreier, formerly vice president 
and chief engineer, of Walker Process 
Equipment, Ine., Au- 

rora, has been 

appointed vice presi- 

dent and chief of en- 

gineering and Te- 

search. Prior to 1945 

when he helped or- 

ganize Walker Proc- 

ess Equipment, Inc., 

he served as senior 

sanitary engi- 

neer with the Illinois Department of Pub- 


lie Health. 


Ronald C. Hirschfeld, a 1958 Ph.D 
graduate of Harvard University, and 
since then an instructor there, was recent- 
ly named assistant professor on the Har- 
vard faculty of arts and sciences, Dr 
Hirschfeld was a recent participant in a 
research conference at the University of 
Colorado 


Abbott L. Penniman, Jr., retired re- 
cently as vice president of electric opera- 
tion for the Baltimore Gas and Electric 
Company at Westminster, Md. Mr. Pen- 
niman has been associated with the utility 
ompany for nearly half a century 


Howard Dillon, starting with the open- 
ing of the fall term in September, will be 
on the eivil engineering staff at Indiana 
Technical College. Mr. Dillon, whose 
graduate studies have been in structures, 
is currently completing work toward his 
master's degree at the Universitv. of 
Louisville, where he has served as instruc- 


tor for the past two ac idemic ve irs 


Burton J. Bell, chief of the Corps 
of Engineers’ Technical Information 
Branch Atlanta, Ga and Dwight F. 
Johns, Brigadier General, and chief of 
the I ngineer Services State Office of 
Civil Defense, Sacramento, Calif., have 
been named by the Society of American 
Military Engineers as Southeast and West 
regional vice presidents 


Gen. Leif J. Sverdrup (left), president of 
Sverdrup & Parcel. Inc., St. Louis engi- 
neering firm, received the honorary 
degree of doctor of science from Chan- 
cellor Ethan A. H. Shepley of 
Washington University at commence- 
ment exercises on June 6. General 
Sverdrup became a senior partner in 
Sverdrup & Parcel in 1928, 
(Continued on page $2) 
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MARACONCRETE... 


FOR HIGHER STRENGTH .. 


GREATER DURABILITY, MINIMUM SHRINKAGE 
AND LOWER CONCRETE COSTS. 


1. Ontario Reservoir, Ontario, California. 

2. Glendale County Courts Building, Glendale, California. 

3. University of California at Riverside, Residence Hall Units 1, 2 and 3, 
Riverside, California. 


MARACONCRETE 
CONTAINS 


MARACON® 


WATER-REDUCING 
ADMIXTURES FOR CONCRETE 


Maraconcrete is being used in the con- 
struction of reservoirs, bridges, runways 
and buildings . . . in the manufacture of 
reinforced concrete beams and pre-cast 
structures, in pipe and drain tile. 

Use the coupon to learn how the addi- 
tion of Maracon will enable you to get 
better concrete at lower cost. 


4. Mission Boulevard Pre- 
Stressed California State MA RA 5 Hi oO N 
Highway Bridge, Riverside, 


California. A Givision of American Can Company 

5. Concrete Pipe Manufactured CHEMICAL SALES DEPARTMENT 

b —~ Co., Green Bay, MENABHA, WISCONSIN 
sconsin. 


MARATHON e A Division of American Can Co. 
CHEMICAL SALES DEPT. e MENASHA, WIS. 
Send additional information on Maracon to: — 
NAME 
TITLE 
COMPANY 
ADDRESS 
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PRECISION MATCHED 
INSTRUMENTS 


Koh-!-Noor offers draftsmen an important 
new dimension in a comprehensive line of 
instruments and accessories meticulously 
matched to provide new high levels of pro- 
fessional performance, efficiency and con- 


NOW... | 
TWO KOH-I-NOOR 


RAPIDOGRAPH 
TECHNICAL 
FOUNTAIN PENS 


In 7 “color-coded” preci- 
sion line widths: 00, 0, 1, 
2, 2%, 3, 4. Uses India (or 
regular) ink for ruling, let- 
tering, tracing of writing 
with equal facility 


No. 3065 


MODEL NO. 3065: A new 
mode! with 7 interchange- 
able drawing point sections, 
each color-coded to indicate 
a different line width. Best | 
buy for the professiona! who 
requires frequent change of 

line widths. Each drawing 
point section complete with 
airtight refillable ink car- 
tridge. Interchange is ac- 
complished quickly, cleanly. 
Comes in handy desk top 
container. 


MODEL NO. 3060: The regu- { 
lar Koh-1-Noor Raprdograph 
“Technical” Fountain Pen | 
with self-contained auto- 

matic filling system, and 
pocket clip is a standard 
drafting room tool. 


Two Koh-1-Noor products designed to work 


together. . . for greater efficiency! 
KOH-I-NOOR 


ADAPTG-CLUTCH LEAD HOLDER 
Non-slip, turn-proof 
clutch takes 

full range of 
Koh-!-Noor 
lead KOH-I-NOOR 
EJECTOMATIC LEAD DISPENSER 


Automatically feeds 
to holder without 
need to touch lead. 
Transparent container 
permits constant inventor | 
check on lead supply. In 1 | 
degrees. Widest choice of 
contaisers with 2,6 and 12 leads. 


Write for catalog 


KOH-I-NOOR | 


PENCIL COMPANY, INCORPORATED 
BLOOMSBURY NEW JERSEY 


News of Members 
(Continued from page 31) 


C. A. Budnik, formerly assistant man- 
ager of industrial construction for Kaiser 
Engineers at Oak- 
land, Calif., has been 
appointed general 
manager of 
the Titan Installa- 
tion and Activation 
Division of 
the American Ma- 
chine and Foundry 
Company's Govern- 
ment Products 
Group, Greenwich, Conn. Prior to his 
Kaiser position, Mr. Budnik was consult- 
ant to the Corps of Engineers on con- 
struction problems related to military air 
base installations in the Caribbean area. 


Fred A. Camp, civil engineer and as- 
sociate in the Water Design Division of 
the Los Angeles Department of Water 
and Power, is in Ljubljana, a resort, rail 
and industrial center of Yugoslavia, this 
summer. During his stay he will visit 
with professors at the University there 
and with the manager of Elektroprojekt, 
who is arranging a meeting of engineers 
in the area to hear an address by Mr. 
Camp. 


William E. Harrison, after two years 
as assistant manager of the Washington, 
D. C., office of Armco Drainage & Metal 
Products, Inc., has become manager of 
the office. During the 15 vears he has been 
with the firm he has aiso served as divi- 
sion engineer and Indiana state sales 
manager 


Arthur P. Miller, whose assignments 
have covered the full range of public 
health engineering activities during al- 
most 40 years with the U.S. Publie Health 
Service, retired recently as program offi- 
cer in the office of the chief of the Serv- 
ice’s Bureau of State Services, Washing- 
ton, D. C. His career has included in- 
vestigations of water supplies in Tennes- 
see in connection with outbreaks of 
typhoid fever as well as work on the de- 
sign, construction, and operation of sani- 
tary works in Yellowstone, Glacier, 
Rocky Mountain, and Yosemite National 
Parks 


Harry T. Immerman, of Spencer, White 
& Prentis, Inc., was honored by the build- 
ing and contracting industry at its an- 
nual dinner for the United Jewish Appeal 
on June 21 in New York City. During 
the evening Peter J. Reidy, New York 
City Building Commissioner, was award- 
ed a special “industry citation.” Prior to 
his appointment to the Buildings Depart- 
ment in 1958 Mr. Reidy was for many 
vears president of Purdy & Henderson. 


Albert P. Boysen, a veteran of nearly 
48 years service with the American 
Bridge Division of the United States 
Steel Corporation, retired recently as dis- 
trict engineer in the division’s Chicago 
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office, a post he has held for the past 14 
years. Between 1935 and 1946, he was in 
charge of design for all U.S. Steel build- 
ings in the Western area, including the 
Columbia-Geneva steel plant at Geneva, 
Utah. 


George J. Viertel, consulting engineer 
of Newport News, Va., has been elected 
chairman of the functional section of 
Consulting Engineers in Private Practice 
of the Virginia Society of Professional 
Engineers. Mr. Viertel has served as di- 
rector of the Virginia Society of Profes- 
sional Engineers for several terms. Be- 
fore entering private practice in 1950, he 
was employed by the National Advisory 
Council for Aeronautics as a project engi- 
neer. 


Meyer S. Bogost, for the past eight 
years special assistant for sanitary engi- 
neering with the District Public Works 
Office of the 14th Naval District, Pearl 
Harbor, Hawaii, has severed this connec- 
tion to join the firm of L. Frederick Pack 
Associates of Hawaii, Ltd., as director of 
the company and sanitary engineer in 
the Design Division 


Ray D. Spencer, formerly vice presi- 
dent of Koebig and Keobig, of Los An- 
geles, Calif., has become president of the 
firm. Mr. Spencer succeeds Adolf Koebig, 
Jr., who passed away in April. 


Edward K. Davison, since 1955 presi- 
dent of J. K. Davison & Brothers, of 
Pittsburgh, was recently elected 
president of the National Sand and 
Gravel Association. Mr. Davison has 
been active in industrial affairs and has 
been a member of the board of directors 
of the NSG.A. since 1951, 


Francis S. Friel, Philadelphia civil en- 
gineering consultant and former Society 
president, and George F. Ferris, newly 
elected chairman of the board of Ray- 
mond International, Inc., received hon- 
orary degrees of Doctor of Engineering 
Science at the recent Lafayette College 
commencement exercises for their crea- 
tive engineering efforts and contributions 
to the profession. Mr. Friel was singled 
out for his participation in international 
dam, power and soil mechanics projects, 
while Mr. Ferris was honored for his work 
is a top design engineer. 


Harold Bateson recently was admitted 
as a partner into the consulting engineer- 
ing firm of Charles A. Maguire & Asso- 
ciates of Providence, R. L., and Boston, 
Mass. After several years ag project engi- 
neer with the firm, Mr. Bateson was 
named an associate last year. 


G. Brooks Earnest, president of Fenn 
College, was one of three alumni receiv- 
ing special honors at the recent 75th an- 
niversary reunion banquet of the Case 
Institute of Technology Alumni Associa- 
tion. President Earnest is a former So- 
ciety Director and Vice President. 
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E. B. Downing, Colonel, Corps of Engi- 
neers, U. S. Army, is being transferred 
from the Office of the 
Chief of Engineers, 

Washington, D. C 

where he has been 

engineer comptroller 

since 1957 to a new 

Assignment as secre- 

tary of the Missis- 

sippi River Commis- 

sion and deputy di- 

vision engineer of 

the Lower Mississippi: Valley Division at 
Vicksburg. Colonel Downing was com- 
missioned in the Corps in 1933 following 
graduation from West Point 


George M. Foster, who is presently 
executive director of the Indiana State 
Highway Department, has been named 
executive director of the Better High- 
ways Information Foundation, Washing- 
ton, D.C. Mr. Foster brings to the posi- 
tion of executive director a record of 
nearly 40 years of broad experience in 
highway matters, including six years as 
chief deputy commissioner of the Michi- 
gin State Highway Department and 
three vears as head of the Indiana State 
Highway Department 


C. Leonard Hulsbos, for 14 years a 
member of the faculty at Iowa State 
College—for the past three years as pro- 
fessor of civil engineering—has been 
named research professor of civil engi- 
neering at Lehigh University, Bethlehem, 
Pa. Another recent appointee to the Le- 
high civil engineering staff is John M. 
Hanson, structural engineer with the Den- 
ver (Colo.) firm of Phillips Carter-Os- 
born, Inc., who will be research instructor 
in civil engineering 


Romeo R. Martel, a jioneer in the de- 
sign of earthquake-resistant structures 
and nationally known engineering con- 
sultant, retired July 1 from the California 
Institute of Technology after 42 years as 
a faculty member. Professor Martel has 
served as consulting engineer for several 
Southern California cities, for the State 
of California, the U.S. Coast and Geo- 
detie Survey and was a founder of the 
Earthquake Engineering Research In- 
stitute 


Eldon F. Matteson, recently appointed 
division manager of the new North Caro- 


‘office of ihe Dane! THE WILD HIGH PRECISION LEVEL is 


struction Company, will maintain offices 


in the Brown Building at 440 West Mar- universally accepted as the standard wherever absolute accuracy, 
ket Street, Greensboro, N.C. Until the qependability and ruggedness are paramount considerations. The 


change Mr. Matteson was Daniel's proj- 


ect manager on an aluminum reduction N-III is easy and quick to set up and operate. 


plant and aluminum rolling mill for the 


Reynolds Metals Company at Sheffield, Three models are available to meet both field and industrial re- 
Ala. requirements, reading direct to .1 mm; .001 inch; .0005 ft. 


All have tilting screw, 


Andrew B. Holmstrom has retired as 
vice president of the Norton Company, coincidence level and 


Worcester, Mass., after 41 years with the built-in optical micro- 4 HEERBRUGG 


company. Mr. Holmstrom is currently a 
member of the Worcester City Council, meter. INSTRUMENTS IC. : 
ind was mavor from 1950 to 1954 Covert St. » Post Weshington, » POrt Washington 


(Continued on page 34) Write for Booklet N-IIL. 
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RUGGED RAYKIN. 
FENDER BUFFERS 


Protect ships 
and piers from 
docking damage 


Here’s a wonderfully-efficient dock 
fendering system, easy to install and 
inexpensive to maintain. Consisting 
of V-type arrangements of special 
rubber slabs bonded to tough steel 
plates, General’s Raykin Buffers can 
be supplied, tailor-made, with deflec- 
tion from 3” to 24” and energy ab- 
sorption from 5,000 to 139,000 ft-lbs. 
Unaffected by corrosion, rotting, or 
aging, Raykin Buffers give positive, 
all-angle protection for harbor instal- 
lations. Send the coupon for more 
information. 


THE GENERAL TIRE & RUBBER CO. 
Industrial Products Division 
Wabash, Indiana 


Please send information on Raykin Buffers 


Name__ Title 
Company 

Address 

City State 


News of Members 
(Continued from page 33) 


Alfred A. Yee, formerly associated with 
Park & Yee, Ltd., as vice president and 
treasurer, announces the establishment of 
Alfred A. Yee & Associates at 914 Ala 
Moana Boulevard, Honolulu, Hawaii. 


Donald W. Van Tuy! is leaving his post 
as assistant manager of the Natural Re- 
sources Department of the Chamber of 
Commerce of the United States, Wash- 
ington, D. C., to take over new duties as 
executive assistant in charge of produc- 
tion of the Chamber's special publica- 
tions. Prior to joining the National 
Chamber in 1952, Mr. Van Tuy! was for 
ten years hydraulic engineer with the 
U_S. Geological Survey in New England, 
Ohio, and Pennsylvania. 


John c. Loos, | has been promoted 
from engineer to assistant to the presi- 
dent of the American Well Works, of 
Aurora and Chicago, Ill. Mr 
had considerable experience in the field 
of sewage and waste treatment and has 
with the company for 


Loos has 


been associated 


about six years. 


Gene N. Burrell retired recently as 
hydraulic engineer in the Planning and 
Reports Branch of the Corps of Engi- 
neers’ Fort Worth District after almost 
29 vears of service. He was first employed 
by the Corps from 1931 to 1933 as an in- 
spector with the St. Louis, Mo., District, 
and from 1945 to 1950 as an engineer in 
the Galveston, Tex., District, transferring 
to the Fort Worth District upon its es- 
tablishment in 1950 


William Samborski is now in the Water 
Supply and Pollution Control Division 
of the US. Public Health Service, Re- 
gion 2, with headquarters in New York 
City. He is working on a Federal grant 
program for construction of sewage treat- 
ment facilities. Formerly he was asso- 
ciated with the Florida State Board of 
Health in Jacksonville, in charge of the 
administration of the Federal grant pro- 
gram for construction of sewage treat- 
ment facilities at the state level. 


H. S. Smith has withdrawn as a part- 
ner in the Stanley Engineering Company, 
consulting engineers of Muscatine, Iowa, 
and Chicago, Ill, to do graduate work 
and research at the State University of 
Iowa, and eventually to teach. Since join- 
ing the firm in 1935, he has specialized in 
sanitary engineering. 


W. J. Heard has become the new in- 
dustrial engineer of Martin County, 
North Carolina. He has been assistant 
area engineer at Wilmington, Raleigh- 
Durham airport, Greensboro, High Point, 
Winston-Salem and Fort Bragg; first city 
manager of Kinston; and consulting engi- 
neer with Rivers & Associates, of Green- 
ville. In the latter job he worked closely 
for five years with development projects 
in Martin County. 


Five 
12’ High x 9’ Wide 
Type MMT Tide Gates 
on Shockoe Creek, 
Richmond, Va. 


Engineers— 
GREELEY & HANSEN 
CHICAGO, ILL. 


Contractor — 
H. G. BOWLES 
RICHMOND, VA. 


BROWN & BROWN 
LIMA, OHIO, U.S.A. 


MAYO Tunnel Cars 


. . featore practical designs and 
struction. All cars can be equipped with Mayo's 
safe, automatic couplers. 


@ Side Dump Car (shown) has 2% cu. yd capac 
ity. 24" gage 


@ Rocker Dump Car. Ideal for sticky muck oF 
wet concrete. 1 cu. yd. capacity 24” gage 


@ Tunnel Car. Box body is removable and may 
he hoisted to surface to be dumped into truck 
% to 2 cu. yd. capacity. 18” or 24” gage 


FREE Bulletin No. 18-b shows car details; 
No. 21 illustrates Automatic Coupler 


MAY O 


S 
EQUIPMENT 
LANCASTER, PENNA, 
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Propane is stored under refrigeration in these insulated Hortonspheres at Alabama Gas’ Birmingham peak shaving plant. 


Alabama Gas Corporation supplies the natural 
gas that feeds the furnaces of 49 growing com- 
munities. When cold weather strikes sunny 
Alabama, the demand for gas skyrockets. This 
situation calls for ‘peak shaving” .. . the 
boosting of normal gas supplies to meet a 
temporary condition. 

Three CB&I-built Hortonspheres are the 
heart of Alabama Gas’ peak shaving facility. 


These vessels store some 36,000 barrels of liquid 
propane at 30°F. to 35°F. During peak periods, 
the propane is vaporized and further processed 
to make it compatible with natural gas and is 
then introduced into the gas distribution system. 

Hortonspheres are used extensively for the 
storage of volatile liquids and gases under pres- 
sure ... with or without refrigeration. Write 
our nearest office for full details. 


Cuicaco Brioce & Iron COMPANY 


332 SOUTH MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS 


OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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ASBESTOS-CEMENT 


LAYS FAST 


Assembling 16” “K&M" Asbestos- 
Cement Pressure Pipe by hand without 
the aid of a bar. The backhoe merely 
Steadies and aligns the pipe. The easy, 
two-step operation consists of (1) lubri- 
cating the tapered end of the pipe, and 
(2) sliding pipe into coupling. 
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PRESSURE PIPE 


SHOVEL 


G&B Construction, Inc., Youngstown, Ohio, installs 4v2 miles of “K&M” Ashestos- 
Cement Pressure Pipe for the Austintown District of Mahoning County, Ohio 


“You can lay 'K&M’ Pipe as fast as a shovel can 
dig. There is nothing that will hold you back with 
this pipe. When you can lay a 16" water line, and 
it goes in as easy as an 8" water line, what more 
could you ask? They've got a good joint with that 
FLUID-TITE® Coupling . . . the pipe is wonderful 
to put together. There is no comparison between the 
FLUID-TITE Coupling and other couplings. Of all 
the 'K&M’ Pipe we've laid, we never had a coupling 
break. Coupling breaks are very common with 
other pipe.” 

Those are the comments of Louis Gulfo, partner 
with Mike and James Bertilacci in G&B Con- 
struction, Inc. They installed ‘"K&M" Asbestos- 
Cement Pressure Pipe in bitter cold, during 
February and March 1960. However, neither 
rain, snow, nor mud interrupts the installation of 


this modern ee. The exclusive, patented “K&M” 
FLUID-TITE oe and the simple fitting proce- 
dures required make assembly easy. 


Little or no maintenance will face Mahoning County, 
which built and will operate the system for a year, or 
the City of Youngstown, Ohio, which will then take it 
over. Being non-metallic, ‘‘K&M’” Asbestos-Cement 
Pressure Pipe won’t rot, corrode, or tuberculate, and 
is immune to electrolysis. The suppliers of this pipe 
were Trumbull Plumbing Supply Co., Warren and 
Youngstown, Ohio. 

Now, in addition, you may use quality ““K&M”’ Plastic 
Pressure Pipe in the same system with “K&M”’ 
Asbestos-Cement Pipe, if desired. 


Write today for more information on “‘K&M” Asbestos- 


Cement Pressure Pipe to: Keasbey & Mattison 
Company, Ambler, Penna. Dept. P-1580. 


Mattison 


Left to : Louis Gulfo, G&B Construction, Inc.; Dale MacCleary, sales 
manager, Trumbull Plumbing Supply Co.; James Bertilacci, G&B Construc- 
tion, Inc., Burke Lyden, Asst. Chief Engineer, Youngstown, Water Dept., 
Jim Bisciglia, Asst. Engineer, Mahoning County, and J. Henry Painter, 
Trumbull Supply Company. 
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3 miles of 16” “K&M" Asbestos-Cement Pressure Pipe were instalied. Here, we see 
it ready for installation along Webb Road, in Austintown Township. In branching 
from the 16” water line, Mahoning County used | mile of 12” ““K&M"’ Asbestos-Cement 
Pressure Pipe and % mile of 8” “K&M” Asbestos-Cement Pressure Pipe. Specifica- 
tions call for 90 Ibs. pressure when line is in operation serving 16,000 residents. 
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Gate Fabricator: Nashville Bridge Co., Nashville, Tenn. ¢ Hoist Girder Fabricator: McNally Pittsburg Mfg. Co., Pittsburg, Kansas 


“T-1” Steel saves 289 tons 


This is a story about how the tremendous strength of USS ‘*T-1” 
Steel was utilized to save 289 tons of weight in the lock gates at the new 
Greenup, Kentucky and Markland, Indiana locks and dams on the Ohio 
River. Each lock gate has five diagonal braces that were designed for USS 
“*T-1”’ Constructional Alloy Steel. At Greenup, it was estimated that 
64 tons of “T-1’’ Steel did the work of 213 tons of carbon steel in 
eight gates. At Markland, shown in the picture above, 60 tons of ‘“T-1” 
Steel were used instead of 200 tons of carbon steel to do the same job. 
The diagonal units provide the supports which are absolutely 
essential to brace the gates. Each diagonal is a flat bar 8 inches wide 
by 11% inches thick and about 73 feet long and weighs around 3,200 
pounds. Toward the center of the diagonal is a.turnbuckle used to 
adjust tension. By using USS “T-1” Steel, which has a minimum 
yield strength of 100,000 psi, both the size and weight of the diagonals 
were greatly reduced while retaining an ample factor of safety. 
Lower costs. Reduction in weight because of the use of USS “*T-1” 
Steel meant lower overall material costs, reduced shipping costs by 
more than one third and decreased handling and erection costs. 
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of weight in 16 lock gates 


USS “‘T-1"’ Steel for hoists. Four hoists for the emergency gates 
at Greenup locks and dam were also built of USS “T-1” Steel by 
McNally Pittsburg Mfg. Co., Pittsburg, Kansas. The structures are 
girder sections about 25 feet long and 41 inches deep. Flanges are 
20 inches wide by 2!» inches thick. The webs are 36 inches deep by 
1', inches thick. All were fabricated from ‘‘T-1” Steel plates. Each 
girder weighs about 12,000 pounds. 

The new locks and dam on the Ohio River at Greenup, Kentucky 
were built under supervision of Huntington, W. Va. District, U.S. Army 
Corps of Engineers. A similar set of locks at Markland, Indiana was 
built under the Louisville District, U. S. Army Corps of Engineers. 

Other uses of USS *‘T-1”’ Steel in construction. Wherever great 
strength is needed with least weight, such as in bridges, TV towers, 
pressure vessels, and high pressure penstocks, USS ‘“T-1"’ Steel is 
unsurpassed because of its high yield strength, high resistance to 
impact abrasion, and weldability. For complete information write 
for our ““T-1"" book. United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pennsylvania. USS and “T-1" are registered trademarks 
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United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Steel — San Francisco 

National Tube — Pittsburgh 

Tennessee Coal & Iron — Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 


This mark tells you a 
product is made of modern Steel. 


| 
. Greenup & Markland Lock and Dam Construction: Supervised by Huntington and Louisville District, United States Army Corps of Engineers 4 
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LARGEST 


These now replace these 


In any type joint, you save one hardened washer 
out of every two by using RB&W High Strength 
Bolts with new head and thread design. 

But in bearing joints—the majority of all 
structural steel connections —the savings really 

soar. For you also eliminate 
one fastener out of every 
three formerly required .. . 
} regardless whether they 
were rivets or regular high 
strength bolts. 

This sketch shows why. The new bolt has 
shorter thread length. Shear planes pass through 
full shank section only, thereby enabling the full, 
allowable shear strength of the bolt to be utilized. 
The new larger head furnishes extra bearing 
area to prevent crushing when bolt is torqued up 
to its full recommended tension. Only one washer 
is needed . . . under head or nut whichever is 


rotated in wrenching. 

The AISC approves this fastening break- 
through. It has been fully tested and approved by 
the Research Council on Riveted and Bolted Struc- 


How you can cut structural steel costs 
with new design RB«zeW High Strength Bolts 


tural Joints. The sooner that structural engineers 
work it into their new designs, the sooner every- 
body benefits. Building owners benefit through 
lower costs; construction shop fabricators benefit 
through more tonnage assembled faster with 
existing shop space; erectors benefit through 
fewer holes to fill and less material cost. 
Consult us for more details on these bolts that 
have certified quality. Russell, Burdsall & Ward 
Bolt and Nut Company, Port Chester, New York, 


116th year 


Plants at: Port Chester, N. Y.; Coraopolis, Pa.; Rock Falls, Il.; 
los Angeles, Calif. Additional sales offices at: Ardmore (Phila.), 
Pa.; Pittsburgh; Detroit; Chicago; Dallas; Son Francisco. 


INDEPENDENT PRODUCER OF HIGH STRENGTH BOLTS FOR CONSTRUCTION 
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....-Am-Soc Briefs 


Reno Convention —— a winner. . Water — its usefulness, 
its destructiveness, its lack and its abundance —- was the 
subject of more than half of the some 100 technical papers 
presented at Reno. Professional matters up for discussion 
included the recent transitional developments in mapping 
practice and their effect on obtaining photogrammetric 
mapping services. A symposium in which all sides of the 
problem were aired attracted a large group of engineers 
both from private practice and from government agencies. 


United Engineering Center topped out. . On July 26, 
just three months after placing the first steel, the erec-— 
tion crew topped out the United Engineering Center. Still 
waiting to "top out" are 38 Local Sections who have not yet 
reached their quotas in the UEC Fund drive. Less than 
$16,000 lies between ASCE and success in the drive -—— your 
contribution may put ASCE over the top. SEND IT NOW. 


Conference on Civil Engineering Education leaves a lot to 
be done. . Little formal action was taken by the 250 
educators, practicing engineers and industrialists who 
attended the three-day meeting financed by the National 
Science Foundation and sponsored by ASCE, The Cooper 
Union and ASEE. While some were disappointed in the lack of 
direct accomplishment, others were quite encouraged by 
apparent agreement among delegates that now is the time 

for action. A news report of the conference is on p. 106. 

A condensation of one paper, p. 80, outlines a plan for 
professional engineering schools, similar to medical 
schools for practitioner-oriented advanced courses. This 
would parallel rather than replace the research-education 
oriented courses of the graduate school. 


Boston Convention — Oct. 10 to 14. . An outstanding 
technical, professional and social program (see p. 83) 
offers a variety of activities to interest every member 
of ASCE. With the meeting featuring Research and Urban 
Renewal -—- Boston's the perfect spot. Plan now to attend 
—- and of course wives are welcomed. 


Computer Conference. . Second National Conference on 
Electronic Computation meets in Pittsburgh next month — 
Sept. 7-9. In conjunction with the meeting there will be 
computer demonstrations featuring some items which will be 
on view for the first time. Circle your calendar and plan 
to be in Pittsburgh for this meeting. See program on 

p. 94. 


Planning for fall meetings is well under way in most 
Local Sections, Branches and Forums. If you have ideas for 
an interesting program or a good speaker, now is the time 
to share them with your local program chairman. If you 

do not have his name call your secretary or president. 

They will be glad to have your suggestions for meetings 


of your local group. 
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CROWN ZELLERBACH 


CHEMICAL PRODUCTS DIVISION 


Camas, Washington 


...the controlled dispersant for concrete 


We are proud to announce a contri- 
bution of outstanding importance to 
concrete technology — ZEECON 
lignin sulfonate dispersants and 
water reducers—specifically designed 
and produced for use in concrete ad- 
ditive formulations. 
Subjected to rigid controls through- 
out manufacture, ZEECON offers 
many valuable benefits to both the 
admixture formulator and concrete 
user: 
©@ Reduces water requirements by 
10 to 20% 
© Improves workability 
© Boosts compressive strength by 
30 to 40% at 7 days, flexural 
by 10 to 15% 
Reduces permeability and water 
absorption of hardened 
concrete 


AquoREX 
AquaREX of Texas, 3636 Lemmon 
Avenue, Dallas, Texas 


AquaREX 

Concrete Chemicals Corporation, 
725 Warrington Avenue, Redwood City, 
California 

EUCON 

Euclid Chemical Company, 19812 
Redwood Road, Cleveland 10, Ohio 


Formulations based on ZEECON are 
offered in both set-retarding and 
non-retarding grades. Some ZEE- 
CON based formulations are also 
available with and without added air 
entrainment. 


To insure uniform results on the job, 
each production lot is checked for 
performance in actual concrete mixes 
and for chemical analysis. 


Found to add outstanding strength 
and durability to finished structures, 
ZEECON formulations have already 
been used in millions of yards of 
concrete on important construction 
projects. We urge you to specify ad- 
ditives which contain a ZEECON for 
your next job. 


For additional information write to your local formulator or to Crown Zellerbach. 


ChemCon 

Florida Laboratories, Inc., P O. Box 672, 
Gainesville, Florida 

Econo-MIX 

Super Concrete Emulsions, Ltd., 

1372 East 15th Street, Los Angeles, 
California 

EZ-POUR 

Western Admixture Company, 
431 West 4th, Logan, Utah 
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New York has more office building space than any other 
city in the world? With first-class office space at a 
premium by the end of the war, the city began an un- 
precedented building program. Between 1947 and 1959, 
there was completed 33,676,000 sq ft of rentable area, and 
an additional 11,476,460 sq ft of space is currently under 
construction for completion in 1960 and. 1961. With thirty 
more major office buildings projected, it is obvious that 
what started as a building boom has developed into a 
solid trend. Among new structures planned are the 55- 
story Grand Central City, a 50-story building to go up at 
277 Park Avenue, and a 42-story U.S. Government build- 


ing to be located on Foley Square. 


The U.S, will join with Mexico in building Amistad 
Dam on the Rio Grande? Recent Congressional ap- 
proval has been given US. participation in the project. 
The $100 million dam will be the second of three pro- 
posed for flood and siltation control and power by the 
two nations. (Falcon Dam, the first, was completed in 
1953.) Amistad Dam will be located 300 miles upstream 
from Falcon and will have a total storage capacity of 
56 million acre-ft. The US. share of the cost will be al- 
most $72 million 


The steel output for the first half of 1960 was the third 
highest on record? The six-month total of 60,743,222 
tons was the third highest for any half-year on record, 
despite the slump in production that began in April 
Better first-half records were set in 1959 and 1956. Rea- 
sons for the present cutback in use and output of steel 
are discussed in the News Briefs section. 


The nation’s toll roads are paying off? Even roads like 
the Massachusetts and Ohio Turnpikes and the North- 
ern Indiana Toll Road, which got off to poor starts, are 
reported to be in the black with receipts continuing to rise. 
The situation assures a backlog for maintenance, or for 
retiring bonds ahead of schedule. This information comes 
from the June issue of “Views of a Consulting Engi- 
neer,” which says that toll facilities, “like any other type 
of business do not build up sales overnight. Promotion 


is needed,” 


Work is about to start on the world’s largest solar tele- 
scope? The instrument—to be built at the Kitt Peak 
National Observatory near Tucson, Ariz., under a $4,- 
000,000 grant from the National Science Foundation- 

will have a focal length of 300 ft, and is expected to form 
images of the sun several times larger and more bril- 


o you know that 


liantly illuminated than are obtainable with any existing 
equipment. It will consist of three reflecting surfaces, re- 
quiring a support structure about the size of a ten-story 
office building. The objective is a much more detailed 
study of the sun than has been possible up to now. 


The population of the earth has increased from 500 mil- 
lion in the 17th century to about three billion? China, 
the great enigma, leads with over 600 million, and India 
is next with about 400 million. The US. finds itself with 
180 million and with 130 cities with a population of 100,- 
000 or more. Twenty-seven on the list have achieved this 
status since the 1950 census, and four that were on the 
list in 1950 have dropped out. 


The U.S. will ultimately have to depend on the ocean 
for part of its water supply? The nation’s daily water 
needs by 1980 are put at about 500 billion gallons—a 70 
percent increase over our present needs—in a recent De- 
partment of Commerce study. Indicative of the growing 
interest in converting salt water is recent Congressional 
legislation giving the Department of the Interior $4,000,- 
000 a year for its Office of Saline Water for the next five 
years. The office, which has been in operation since 1952, 
is now spending less than half that amount. The prin- 
cipal (and actually only) problem of course is to bring 
costs within the present price range for water of around 
30 cents per thousand gallons. 


Monument-conscious Washington is about to get two 
more? They are a monument to Woodrow Wilson (site 
and type to be selected by a commission) and a $900,000 
monument to Theodore Roosevelt, on Roosevelt Island 
in the Potomac. The move to build the controversial 
“Freedom Wall,” proposed for construction adjacent to 
Arlington Cemetery, has been blocked by Senate action. 
The proposed wall—over 500 ft long, 200 ft wide, and 
58 ft. high has been strenuously opposed by local inter- 
ests as a “monstrosity.” 


More than one-fifth of the Interstate Highway System is 
now open to traffic? Of the 8,855 miles now in use by 
motorists, 3,442 miles have been completed to standards 
adequate fer 1975 traffic, and 3,139 miles are adequate 
for present traffic. Toll roads, bridges, and tunnels in- 
corporated in the system, as permitted by law, totaled 
2,274 miles. About $8 billion has been spent on the pro- 
gram since its start four years ago. Figures are from the 
Bureau of Public Roads. 
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Pittsburgh-Des Moines 


PDM craftsmanship, experience and resources combine to 
offer exceptional values in steel fabrication and erection. Six 
plants coast-to-coast, trained field forces, complete admini- 
strative and financial responsibility expedite your projects 
and assure satisfaction. Write us. 


STEEL COMPANY 


Pittsburgh-Des Moines Steel Company 


Piants at PITTSBURGH, WARREN, BRISTOL, PA. « BALTIMORE *« BIRMINGHAM + DES MOINES 
PROVO, UTAH + CASPER, WYO. * SANTA CLARA, FRESNO, STOCKTON, CALIF 


Sales Offices 


PITTSBURGH (25). . es Meville Island WEW YORK en 200 42nd Street 
WARREN, PA .P. 0. Box 660 (2 44 Broad Street 
BALTIMORE (26). Box 3459, Curtis Bay Station CHICAGO { if 679 First iiotenel Bank Bidg. 
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THE ENGINEER 


GEORGE D. CLYDE, F. ASCE, Governor of Utah 


From his address before the 
General Membership Luncheon, 
ASCE Reno Convention 
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Aimericans have come to regard the 
professional engineer as a man set apart 
from politics. People from virtually ev- 
ery other walk of life participate in the 
affairs of government, and their par- 
ticipation is accepted as normal. Yet 
when an engineer participates actively 
in polities and government, he is looked 
upon as a rarity and almost a freak. 
There have been some notable excep- 
tions, of course, of whom Herbert Hoo- 
ver is the outstanding example. Never- 
theless, the engineer continues to be an 
oddity in public life. 

Perhaps one of the reasons for this is 
that the profession of engineering itself 
is comparatively young, and by the 
time it beeame thoroughly established 
our traditions of government had been 
formulated. 


Leadership in critical fields 


If one profession predominated in 
the establishment and direction of our 
early government, it was the law. This 
was logical and proper. Of course much 
was contributed by men without legal 
training, whose natural wisdom and 
rich background of experience provided 
invaluable counsel. Yet legal training 
and an understanding of the basic prin- 
ciples of the law are most helpful to 
holders of executive office in govern- 
ment, who are charged with the admin- 
istration of the laws of the land. 

Every branch of our government 
should represent a cross-section of our 
population, and particularly leadership 
in the fields that most critically affect 
the over-all advancement of our econ- 
omy. This representative balance was 
maintained in our early days, with re- 
sults that speak for themselves. It is 
essential today if we are to maintain a 
balanced growth. 


This is not merely my own thinking, 
but an opinion shared by many earnest 
and informed students of government. 
A recent Rockefeller Foundation report 
on education in America stated: 

“The conduct of government de- 
pends heavily on the talents of the 
economist, the agronomist, the engi- 
neer, the public health officer and other 
experts. . . . The increase in specializa- 
tion in our society demands more tech- 
nically trained people at policy-making 
levels.” 

This last statement is particularly 
important. We do have an abundance 
of technically trained people, including 
engineers, serving every level of gov- 
ernment in America—in a staff capac- 
ity. This in itself is excellent, and es- 
sential in our complex society. But 
when the technically trained people 
serve at staff level only, and are not 
adequately represented at policy-mak- 
ing levels, serious danger threatens. 

When the engineer is content to re- 
main at staff level, it is somewhat as 
though a first-rate engineer agreed to 
design and build a complicated bridge 
—and place it on a site selected by a 
layman, where the foundation might be 
woefully insecure. A good engineer 
would never do that in professional 
life, but that is what the whole engi- 
neering profession is doing when it con- 
centrates solely on the professional lev- 
el, and declines to raise its head ocea- 
sionally for a comprehensive view from 
the policy-making heights. 

Spending for education 

Let me sketch for you some of the 
major problems with which I have 
come face to face since taking elective 
office for the first time some three and a 
half years ago. 
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The largest single area of state gov- 
ernment expenditure in Utah—and, I 
imagine, in most other states—is edu- 
cation. It is of vital concern to all of 
us, not only because it so closely touch- 
es the welfare of our children, but also 
because the quality of the education 
our children receive today will largely 
determine the future of our country, 
and of all the free world, tomorrow. 

An educational problem which Utah 
shares with the rest of the nation is 
the overcrowding brought about by the 
tremendous increase in school-age pop- 
ulations. It is difficult to erect school 
buildings fast enough and to find the 
money to finance them. 


Getting adequate classroom space 


In Utah, we have long had a state- 
wide system of school finance equaliza- 
tion which applies to the operation and 
maintenance of our public schools, but 
we have regarded capital construction 
as a matter to be handled by the local 
school districts. However, because the 
explosion in school-age populations is 
not evenly distributed but tends to be 
concentrated in certain areas, it has 
been necessary for a number of years 
for the state to furnish emergency aid 
for school construction. In view of the 
acute shortage of classrooms, I have 
been keenly interested in how money 
for school construction is being spent. 
I have found many shocking examples 
of waste, with too much money being 
spent on fancy decorations, on lavish 
auditoriums and spectator capacity for 
gymnasiums, on elaborate halls and 
corridors, all of which subtract from 
the net amount of usable classroom 
space. I have also found some splendid 
examples of intelligent construction, 
providing a maximum of modern, well 
lighted, adequately equipped classroom 
space for each dollar spent. 


Needed—the engineering approach 

The state very properly has nothing 
to say about how the residents of any 
school district decide to spend their 
own money for school construction. 
But when the state is furnishing all or 
part of the money, we have a responsi- 
bility to see that the funds are wisely 
spent, and I am doing my best to focus 
public attention on this vital problem. 
And I am certain that my training in 
engineering has helped me to evaluate 
the basic construction problems we are 
dealing with. 

This nation is currently engaged in 
the largest public works program ever 
attempted in the history of the world, 
the 50-billion-dollar system of inter- 
state and defense highways. Utah is in 
the midst of this construction, along 
with its permanent program for pri- 
mary and secondary highways. 
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When I took office at the beginning 
of 1957, I discovered some large prob- 
lems which stemmed from lack of un- 
derstanding at the policy level of the 
magnitude of many of the technical en- 
gineering problems that were being 
dealt with at staff level. Utah had 
made no start whatever on the inter- 
state program. In many of the state’s 
newest and most modern highways, 
there are serious errors in design which 
will be extremely costly over the years. 
They occurred because, in a misdirected 
effort to economize, inadequately 
trained people were given assignments 
beyond their capacities There were ac- 
tual cases of multi-million-dollar proj- 
ects being planned and directed by 
$400-a-month engineers, who certainly 
could not be blamed for failing to 
measure up to the standards of pro- 
fessional men commanding three or 
four times their salary. Utah is now 
paying reasonable salaries for profes- 
sional engineering talent in its road de- 
partment and is getting the results 
that might be expected. Over the years, 
the saving to the state will be many 
times the money spent to hire truly 
professional talent. 


Water, vital problem 


Over all the semi-arid and arid areas 
of the West and Southwest, water is a 
vital problem—the ultimate limiting 
factor in our development. Utah has 
an agency known as the Water and 
Power Board, which assists local groups 
with the development of water proj- 
ects which are either too large and 
complex for their own limited resoure- 
es, or too small for inclusion in the 
federal reclamation or even the small 
projects programs. Incidentally, my 
own connection with state government, 
before running for elective office, was 
as director of the Water and Power 
Board. Since taking office as governor, 
I have found my engineering training 
invaluable in understanding the broad 
objectives of the Water and Power 
Board program and in supporting be- 
fore the Congress the state’s interest in 
water development programs. 

In Utah, the state engineer has a po- 
sition of great responsibility. He is 
charged with determining water rights 
and priorities—from both above- 
ground and underground sources—in 
all parts of the state. Much of the 
work of the state engineer’s office had 
fallen deplorably in arrears, but we 
have been fortunate in securing the 
services of one of the world’s outstand- 
ing water engineers, Wayne D. Criddle, 
and we are making real strides toward 
eatching up and developing a compre- 
hensive picture of the state’s full po- 
tential of water development and use. 

On the national scene, the need for 
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the engineering approach and under- 
standing is even more evident, We are 
all too keenly aware of the tremendous 
international tensions which have re- 
cently been further intensified. We re- 
alize the frightful danger of a major 
war in this nuclear-space age, when 
modern weapons are capable of destroy - 
ing civilization itself. We know that if 
we are to preserve the peace as we 
must—it is essential that we maintain 
an arsenal of weapons and a military 
establishment sufficiently formidable to 
deter a potential aggressor This is 
basically a scientific and engineering 
problem 

If, as we all hope, we are able to 
avoid a shooting war, we know we shall 
be engaged in a relentless struggle be- 
tween the forces of freedom and of to- 
talitarianism that will continue until 
one side or the other achieves decisive 
superiority. To win, we must excel in 
technological advancement and SUus- 
tained production—once again, prob- 
lems in science and engineering. When 
I visited the Soviet Union last sum- 
mer, I was impressed that the national 
goal everywhere was to out-produce 
America in every essential line of en- 
deavor. Ultimately, our survival is as’ 
much at stake in a cold war as it 
would be in a hot one 

I am not suggesting that we develop 
a national leadership composed ex- 
clusively, or even preponderantly, of 
scientist-engineers. That would be as 
unbalanced and as dangerous as to 
have a leadership made up of any other 
single group. I am, however, suggesting 
—and most earnestly urging—that sci- 
entists and engineers recognize their 
civic duty as thoroughly as they recog- 
nize their professional responsibilities 
and take a proportionate part in the 
affairs of politics and government. 


The greater structure, a free society 


We all know the magnificent, esthet- 
ic thrill of contemplating a fine piece 
of engineering—whether it be a sky- 
scraper, a bridge, a dam that controls 
a mighty river or a rocket capable of 
traveling to the moon. The pride of 
accomplishment of those who have 
been privileged to contribute their pro- 
fessional talents to the final production 
is immense. 

How much greater the thrill of hon- 
est pride if we can contribute to a still 
greater structure—the structure of a 
free society, which permits man to ac- 
complish the great works of which he is 
capable, to maintain his dignity and 
his freedom of choice. 

Each of us has his own professional 
ambition and aim in life. We share the 
far greater and more important aim 

to keep the light of liberty forever 
burning in the world 
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The “Shinnecock.” 
a 12-in. hydraulic 
Pipeline dredge 
owned by Suffolk 
County. New York. 
has made an im- 
portant contribution 
to a variety of local 
development proj- 
ects. 


Dredge ownership boosts 
county program 


ALBERT CASS, Commissioner of Public Works, Suffolk County Public Works Department, Yaphank, N. Y. 


| year, thousands of tons of sand, 
silt and gravel are eroded by the ac- 
tion of tides and weather and settle at 
the bottom of Long Island’s channels 
and bays. These waters then become 
clogged. The necessity of keeping them 
free and clear has been a constant prob- 
lem to the officials of Suffolk County, 
New York. 

To solve it, the County in 1956 con- 
tracted with the Ellicott Machine Corp. 
of Baltimore, Md., for the purchase of 
a 12-in. (diameter of discharge pipe) 
heavy-duty hydraulic pipeline dredge. 
This dredge, christened Shinnecock, 
was put to work on various channel 
clearance projects in September of that 
year. 

Since then, possession of the dredge 
has given a tremendous boost to pub- 
lie works developments in the County. 
Its availability has created a wide- 
spread demand for the completion of 
certain projects, and each township has 
requested the use of the dredge for a 
number of jobs. County officials report 
that the dredge has made possible the 
completion of 22 different projects 
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(Fig. 1) primarily for marina develop- 
ment, placing of beach fill, and dredg- 
ing of channels. 

Many thousands of dollars have been 
saved because the County has been 
able to do its own dredging. The work 
probably could not have been done at 
a lower cost per cubic yard than has 
been obtained over the past three 
years, even though the figure includes 
all operational costs for the dredge. 


Such savings have meant a steady 
return on the County’s dredge invest- 
ment in terms of work accomplished. 
It is doubtful whether this amount of 
work could have been done in the same 
period if there had been the complica- 
tions that arise when it is necessary to 
wait for the proper equipment. For 
Suffolk County—the dredge is always 
on hand. 

An_ additional 


advantage is that 


FIG. 1. Twenty-two projects in Suffolk County, Long Island, have been completed since 
the dredge “Shinnecock” was commissioned by the County. The work has been main- 
ly for marina development, beach fill, and channel clearance. 
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dredging operations are more flexible 
since the working of the dredge can be 
modified to meet unforeseen problems. 
Time limits and certain specific oper- 
ating factors are involved in scheduling 
the work of equipment from outside 
sources. If the schedule becomes diffi- 
cult to meet because of unexpected 
problems, completion of a job may be 
delayed. 
A good example 

The Shinnecock’s major job has been 
the creation of Smith’s Point Park on 
Long Island Sound between Narrow 


Bay and the Atlantic Ocean, begun in 
January of 1957. Dredging of these wa- 


ters was seen as having a dual purpose 
—deepening of the channel and use of 
the dredged material to fill the holes 
and depressions that pockmarked the 
island. 

As a result, this once swampy, pit- 
ted, half-submerged finger of land has 
become one of the most beautiful 
beaches in the New York area. Joined 
to the mainland by a newly built 
bridge, it is expected to receive thou- 
sands of shorebound vacationists this 
summer. It will offer a bathing beach, 
bath houses, restaurants and parking 
facilities for 3,400 cars. 

The “face-lift” was a swift operation. 
Channel dredging and land fill were 


Bridge dismantled 


without 
falsework 


The job of dismantling the existing 
swing span was included in Bethlehem 
Steel Company’s contract to fabricate 
and erect steel for the new bridge of 
the Michigan Central Railroad Com- 
pany at Calumet City, Ill. It was de- 
cided that the old bridge could be dis- 
mantled without using falsework if care 
were taken not to unbalance the span 
excessively. 

Bethlehem had just completed a 310- 
ft through truss bridge 150 ft upstream 
of the old span. The new truss has a 
25-ft minimum clearance over the Lit- 
tle Calumet River, sufficient for exist- 
ing barge traffic. Should future river 
traffic warrant it, provision has been 
made to convert the new bridge into a 
lift span with a high clearance. 

The old swing span was balanced 
over a turntable located at its mid- 
point. By placing blocking beneath the 
floor beams, located 10 ft 0 in. on each 
side of the midpoint, and removing 
steel from each end, one panel at a 
time, the center of gravity of the struc- 
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completed in five months of around- 
the-clock operation. In all, over 800,- 
000 cu yd of fill were deposited in the 
park area. The 512-acre site consisted 
of 273 upland acres and 239 acres un- 
der water. These latter were dredged 
and the fill deposited on the park area, 
giving it a level height of approximate- 
ly 7 ft above mean sea level on the bay 
side and 17 ft on the ocean side. 


Other projects 

In September 1957, Shinnecock Bay 
was the site for the rebuilding of 
5,000 lin ft of dunes east of the inlet 


to avert undermining of the $1,000,000 
east jetty. For this, 344,000 cu yd of 


ture was kept between the blocking 
points. See Fig. 1. 


Dismantling procedure 

Engineers of the erection department 
reasoned that by removing one panel 
of steel at a time from each end, the 
eye-bars in the top chord would remain 
in tension. If falsework were used be- 
neath the bottom chord, the top-chord 
eye-bars would be put into compres- 
sion, which they are incapable of tak- 
ing. Suitable stiffening of the eye-bars 
as well as erection of falsework would 
have entailed needless expense. 

Crawler-crane capacity limited the 
maximum weight of an _ individual 
piece to 124% tons. By removing no 
more than one panel (the distance be- 
tween the vertical members of a truss) 
from each end at a time, there was no 
danger of overturning the structure. 
The order of dismantling the members 
was dictated by the condition that all 
the remaining steel would be stable. 

The crawler crane hooked onto each 
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silt were pumped into the dune area 
from a channel dredged 12 ft deep, 
6,500 ft long, and 200 ft wide. 

After this, the south approach to 
Smith’s Point Bridge was rebuilt. In 
just six weeks, 252,000 cu yd of sand 
were relocated in that particular area. 
Successive projects at Oak Beach, Am- 
ityville, Copiague and Islip resulted in 
safe channels and improved facilities 
for small-boat navigation. 

Through December 1959, 3,665,000 
cu yd of material had been dredged. A 
combination of sand, mud, and small 
gravel has been pumped through pipe- 
lines up to a maximum length of 
6,500 ft. 


Specific quantities are: 
Sept. 1956 through Dee. 1957, 1,600,000 cu yd 
Jan. 1958 through Dee. 1958, 1,060,000 cu yd 
Jan, 1959 through Dec. 1959, 1,005,000 cu yi 


This dredge has worked 24 hours a 
day, five days a week during all this 
time, with Saturday set aside for any 
necessary repairs. There has been no 
serious down time since the dredge went 
into operation. 

The operational cost, over the past 
three years, has averaged approximate- 
ly 35 cents per cu yd. This figure in- 
cludes all costs relating to the dredge, 
such as amortization of equipment, la- 


bor charges, and replacement of spare 
parts. This is a completely satisfac- 
tory figure to the County, taking into 
consideration the fact that the dredge 
has had to be moved fairly often, since 
some of the scattered jobs were of short 
duration. These conditions would have 
made the dredging work inconvenient 
and more costly to perform by other 
means. 

Thus during the past three years the 
12-in. hydraulic pipeline dredge, Shin- 
necock, belonging to Suffolk County, 
New York, has proved that reliable 
dredge performance can make a posi- 
tive contribution to a variety of local 
development projects. 


truss member in the order in which it 
was to be removed. Ironworkers then 
burned each end free, burning slowly 
to avoid sudden parting at the cut. It 
took 14 days to complete dismantling 
in this manner. 

Before dismantling began, the span 
was turned to the open position to per- 
mit passage of river traffic. A level area 
along the shore, parallel to the truss, 
was bulldozed to make room for the 
operation of a crawler crane of 50-ton 
capacity. As steel was burned loose, it 
was loaded onto railroad cars spotted 
on a nearby siding for this purpose. 

When the truss had been dismantled, 
the heavy steel turntable was cut into 
30 pieces for removal. 


FIG. 1. Truss swing span of Michigan 
Central Railroad at Calumet City, IL. 
was dismantled without the use of false- 
work, proceeding from both ends simul- 
taneously, that is from A-A to B-B, etc. 
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At far left. new rail- 
road bridge over 
Little Calumet River 
is in foreground, 
span that was dis- 
mantled, in back- 
ground. In near 
view, old bridge has 
been partially dis- 
mantled. 
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FIG 1. The Dez area of Khuzestan. The Khorramshahr-Tehran 
Railroad will carry supplies to Andimeshk, where a 22-mile 
highway connects with the dam site. The cement plant will 


supply the dam and the steel mill will use power from it. The 


132-kw transmission line carries only limited power now. 


DEZ 


W. L. VOORDUIN, M. ASCE 
Engineering Director, Development and 
Resources Corporation, New York, N. Y. 
President, Regional Development 
Engineering Corporation 


D.. Dam, a thin-arch structure 630 
ft high in a deep and narrow gorge in 
southwestern Iran, is now under con- 
struction to provide for irrigation, 
flood control, and power. This project, 
located 90 miles north of Ahwaz, is a 
key project in the development pro- 
gram planned for the Khuzestan area. 
The program comprises some 14 river 
projects, several thermal stations, and 
associated transmission lines. 

The regulated flow of the Dez River 
available for irrigation will be around 
7,300 cis, about four times the mini- 
mum natural flow and sufficient to irri- 
gate about 360,000 acres. Operation of 
the Dez Reservoir will reduce flood 
flows to the extent that the Dez and 
Karun Rivers, below their confluence, 
will remain within their banks in all 
except the most severe floods. The ulti- 
mate power generating capacity pro- 
vided amounts to 520,000 kw, of which 
130,000 kw will be installed initially. 

The Khuzestan area, in former days 
a major granary of the Middle East, 
presents an unusually favorable set- 
ting for a regional plan for the long- 
range development of land, water and 
mineral resources. It is traversed by 
five rivers—the Karun, Karkheh, Dez, 
Jarrahi and Hindijan. Over the years, 
the lack of proper drainage of irriga- 
tion water and inadequate drainage of 
flood waters, coupled with high inten- 
sity of evaporation, has increased soil 
salinity to the point where a drastic 
reduction in crop production has result- 


Dez Canyon is seen from upstream before start of construction. 
Note tent for scale. 


ed, with consequent impoverishment of 
the population. 

The area is plagued with floods re- 
sulting from melting snows and spring 
rains in the Zagros Mountains to the 
north, which cause losses to cities, vil- 
lages and farms. Flood damage is esti- 
mated to average about one million 
dollars annually under present condi- 
tions. The area suffers from a severe 
power shortage. What power is avail- 
able is produced generally at high cost 
in small diesel stations 

Early in 1956, the Plan Organiza- 
tion of the Government of Iran invited 
David E. Lilienthal and Gordon R. 
Clapp, both former chairmen of the 
U. 8. Tennessee Valley Authority, to 
visit Iran and to investigate the de- 
velopment possibilities of this area of 
roughly 60,000 sq miles in the south- 
western part of the country. To carry 
out this responsibility, the Development 
and Resources Corporation, a firm 
headed by Messrs. Lilienthal and 
Clapp, organized the Khuzestan De- 
velopment Service to function as its 
agent in Iran. 

In the early summer of 1956, when 
aerial reconnaissance first revealed the 
promising possibility of a major river 
control project on the Dez River, there 
was no means whatever of access to the 
site. A temporary jeep road to the 
plateau above the dam site was con- 
structed so that site investigations 
could commerce. 

The river bed at the dam site is some 
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Plant for first concrete pour is seen in canyon, above diversion Diversion tunnel intake, 101.7 ft high, was complete in Janu- 
tunnel intake. Access road has been cut in canyon wall. ary 1960 except for minor stripping and clean-up. 
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40 {ft wide and both sides rise on a 
slope of approximately two vertical on 
one horizontal to a height of about 
1,400 ft above the river bed. The dam 
foundation, underground powerhouse 
and associated structures on the west 
bank, as well as the spillway structure 
and tunnels on the east bank, will be 
entirely in a massive conglomerate, the 
so-called Upper Bakhtiari conglomer- 
ite, which in this area has a thickness 
of 1,500 to 2,000 ft. This formation has 
few joints, no faults, and no seams or 
cavities. A small percentage is pervious 
and requires grouting. 

The first major construction activi- 
ties at the Dez dam site were: (1) 
work to provide access from the level 
of the plateau at El. 1,985 ft (600 m) 
to the elevation of the dam plaza, El. 
1,160 ft (354 m), and the cofferdam 
area; (2) erection of an initial con- 
struction village and facilities; and (3) 
excavation of a river diversion tunnel, 
which was started by Morrison-Knud- 
sen International Company in the 
summer of 1958 and completed in De- 
cember 1959. 

Meanwhile detailed plans and speci- 
fications for the main dam, power- 
house, spillway and appurtenances 
were developed. The normal reservoir 
level was established at El. 1,147 ft 
(350 m), the reservoir below this level 
having a capacity of about 2,700,000 
acre-ft. Live storage between the mini- wea 
mum level at El. 950 ft (290 m) and FIG. 2. In plan of the arch dam, contours are at intervals of 25 m, or 82 ft. Grid lines 
the normal level is 2,000,000 acre-ft. are spaced at 100 m, or 328 ft. 
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The planned structure is a double- 
curvature arch 630 ft high, with a crest 
length of 820 ft. Concrete thickness va- 
ries from 15 ft at the crest to 72 ft at 
the base. The dam structure consists of 
a base foundation course along the bot- 
tom and sides and a shell that carries 
the major part of the water load and is 
almost symmetrical about a slightly in- 
clined centerline. The base course 
spreads the load from the shell over 
the foundation area. A perimetric joint 
separates shell from base. Concrete 
amounts to about 520,000 cu yd, which 
will be placed in some 720 monoliths. 
All vertical joints are provided with 
water stops near the upstream face. 
These joints will be grouted between 
grout stops near the upstream and 
downstream faces after the concrete 
has been cooled to near its final tem- 
perature. Model tests show that stress 
distribution during conditions of nor- 
mal loading is remarkably uniform. 

The dam will have three 108-in. 
sluiceways, each equipped with a 66-in. 
gate valve and a 60-in. Howell-Bunger 
valve, to maintain the desired low 
reservoir elevation during the flood 
season and to release water for irriga- 
tion and other purposes. 

Two separate spillway gate struc- 
tures, to be located on the east, or left, 
bank immediately upstream from the 
dam, will discharge into two lined tun- 
nels of 46-ft and 41-ft diameter. These 


FIG. 3. Thin-arch Dez Dam, seen in sec- 
tion, has maximum width of 71 ft. 


Max. reservoir 
El 350 m (1149) > 


Min. reservoir _ 
Ei. 290 m (953") 


irrigation 
Siurceways 
E). 222.7 m 
(733°) 


are about 1,300 ft long, and spill into 
the canyon some 800 ft downstream 
from the dam. The spillway outlets will 
be provided with suitable discharge 
structures to disperse the flow. Flow 
into each spillway tunnel will be con- 
trolled by motor-operated radial gates, 
with the spillway crest at El. 1,100 ft 
(335 m). 

The intake works will be on the right 
bank and, in the ultimate develop- 
ment, two concrete-lined tunnels, each 
branching into four penstock tunnels, 
will lead the water to the turbines. 
Flow of water in the branch tunnels 
will be controlled by butterfly valves. 

Intakes for both present and fu- 
ture requirements will be built initially. 
However, downstream from the intake 
for the future powerhouse, only the 
main tunnel will be completed during 
the initial construction stage and this 
section of tunnel will remain partially 
unlined. For the present construction, 
the main tunnel and all four penstock 
tunnels leading to the first four units 
will be completed, including the butter- 
fly shutoff valves located in the valve 
chamber near the powerhouse. 

Power generating equipment will be 
located in an underground powerhouse, 
excavated in the rock, accessible via a 
3-mile tunnel. This tunnel will wind 
down the right canyon wall from the 
top of the plateau to the top of the 
dam and thence to the powerhouse and 
the transformer deck immediately 
above the powerhouse. The initial pow- 
erhouse cavity will be 250 ft long, 58 ft 
wide and 117 ft high, sufficient for an 
erection bay and the installation of four 
units. 

Provision is made for future exten- 
sion of the powerhouse to contain a 
total of eight units. Initially, only two 
of the eight units will be installed. Each 
unit will consist of a turbine capable 
of producing 96,000 hp at near-best 
efficiency under an average net head 
of 500 ft. It will be direct-connected to 
a 72,222-kva, 0.9-power factor, three- 
phase, 50-cycle generator operating at 
a speed of 250 rpm. The units will be 
handled by a 240-ton overhead crane. 

Three-phase, 84,000-kva, 13.2-230- 
kv transformers will be located on a 
transformer deck excavated at El. 738 
ft (225 m) in the canyon wall above 
the powerhouse. From the transform- 
ers, high-tension lines will lead to an 
outdoor switchyard equipped with cir- 
cuit breakers and a high-tension bus 
located on the plateau above the trans- 
former deck at El. 1,905 ft (582 m). 

Invitations for bids for the construc- 
tion of the dam were issued, in June 
1959, to 14 large construction firms, 
prequalified for the type of work re- 
quired, and with participation on an 
international basis. A contract was 


placed with “Impredez,” a joint ven- 
ture of Italian firms that submitted 
the lowest bid. The venture consists 
of Imprese Italiane all’ Estero (Im- 
presit), Impresa Ing. Lodigiani and 
Impresa Umberto Girola. Impredez 
forces arrived at the dam site in mid- 
December 1959. In February 1960, a 
contract was placed with Brown Bo- 
veri Company for the construction of 
a 100-mile 230-kv transmission line 
from Dez to Ahwaz, where it ties in 
with a 132-kv line to Abadan. 

During construction the river will be 
diverted through an unlined diversion 
tunnel of 50-ft diameter about 2,200 ft 
long. The crest of the upstream coffer- 
dam will be at El. 703 ft (215 m) and 
the crest of the downstream cofferdam 
at El. 623 ft (190 m). The tunnel is 
estimated to be capable of a maximum 
discharge of 70,000 cfs, which is about 
equal to a flood flow of “once in ten 
years,” which would occur only during 
the period, January 1 to March 15. 

The dam was designed by Electro- 
consult, of Milan, Italy, on the basis of 
model tests carried out at the Istituto 
Sperimentale Modelli e Strutture 
(ISMES), in Bergamo, Italy. This work 
was supervised by a Board of Consult- 
ants consisting of A. A. Meyer, con- 
sultant to the Development and Re- 
sources Corporation, Dr. Carlo Semen- 
za of SADE, and Prof. Guido Oberti 
of the University of Turin, Italy, and 
Director of ISMES. 

Design of power facilities and water- 
ways was done by the Development 
and Resources Corporation (DRC). 
Hydraulic design and model testing of 
the spillways was carried out at the 
Georgia Institute of Technology. Prep- 
aration of equipment specifications and 
construction specifications and draw- 
ings was done by DRC, which will su- 
pervise construction through its agency 
in Iran, the Khuzestan Development 
Service. 

At present, in the spring of 1960, 
work is progressing on extensions of 
the construction camp and on the ac- 
cess tunnel from the top of the dam 
to the transformer platform and pow- 
erhouse. Contracts have been placed, 
under international bidding rules, for 
all major equipment. Final closure of 
the dam is scheduled for July 1962, 
and it is expected that the first unit 
will be in operation late in 1962. 

While construction of the dam is 
proceeding, a pilot irrigation area of 
about 50,000 acres will be placed in 
operation to provide the necessary ex- 
perience in methods and management 
to be used for the future larger area. 
Electric distribution networks in the 
cities of Khuzestan are being rehabili 
tated to receive and distribute the 
power that will be available. 
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why not more 
WELDED STRUCTURES ? 


VAN RENSSELAER P. SAXE, F. ASCE, Consulting Engineer, Baltimore, Md. 


Welding has now developed to the 
point where around 500,000,000 Ib of 
are welding rod is used by industry 
each year. Whole industries and proc- 
esses have been built up through the 
development of welding. It has made 
possible the manufacture of many new 
articles of commerce which previously 
could not be made. 

In cost, welding has proved to be 
competitive with, or more economical 
than, other jointing processes. This 
has been the case with road building 
equipment, canal lock gates, ships, 
missiles, tanks, boilers, heavy pressure 
piping, heavy machinery such as press 
brakes, and railroad equipment such 
as deisel locomotives, freight cars and 
passenger cars. Where the strength of 
the finished article is an important con- 
sideration, welding has practically re- 
placed every other known process for 
joining parts. The use of welding by 
industry is so extensive that I doubt if 
anyone, even those most familiar with 
the subject, could name all its applica- 
tions, 

There are two fields however, in 
which welding is not extensively used. 
The first is the manufacture of ma- 
chine tools and the second, the joining 
of parts in steel structures. The use of 
welding for structures is just getting 
started, even though extensive testing 
showed years ago that welding is the 
strongest and most economical way of 
joining structural steel members. 
Through years of laboratory testing, 
more is known about the behavior of 
such welded joints than about any 
other process for joining structural 
steel. In only two branches of the 
structural industry—the manufacture 
of bar joists and radio towers—is it 
practically universally used. 

Steel fabricators have often been 
asked why they do not take more in- 
terest in welded structures. They 
point out that most of the structures 


they are concerned with are designed 
by engineers who do not design their 
structures for welded joints even 
though they will accept a factory- 
built welded bar joist. The fabricators 
have no choice but to submit estimates 
as required by the contract drawings. 
Structural fabricators claim that, in 
spite of many articles in engineering 
magazines showing the advantages of 
welding, engineers appear to doubt 
the strength and the savings that can 
be realized through welding. This 
applies to welded joints used both in 
continuous and in plastic types of de- 
sign. 

Personally I am not sure that struc- 
tural engineers are as much to blame 
for this situation as some would have 
us believe. It must be remembered 
that these engineers are subject to a 
constant barrage of propaganda, con- 
sisting of whole truths and half truths, 
and they tend to stick to methods they 
have found to be satisfactory. 

In the boiler industry welding has 
been adopted almost exclusively for all 
types of steam boilers. Still a large 
welded boiler is generally supported 
by a frame of riveted construction. 
This structural frame is made and sup- 
plied by the same company that made 
the welded boiler, as a part of the 
boiler contract. 

Companies that make all kinds of 
electrical generator equipment, using 
welding to fabricate the units, will 
generally not use welding in construct- 
ing a new plant for themselves. They 
do not appear to realize that the same 
cost saving would apply to the build- 
ing as to the generators. 

New factories, not welded, are often 
constructed by manufacturers who 
make and sell welding equipment. It 
would have paid them to build a weld- 
ed factory, not only because of the 
cost saving of at least 15 percent, but 
also because of the advertising value 
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Savings of 120 tons of steel and three months of construction 
time are attributed to the use of welded connections on this 14- 
story, 620,000-sq ft apartment house in Baltimore, Md. 


in promoting sales of welding equip- 
ment. 

In the tank industry welding has 
practically replaced all other methods 
of joining plates. Invariably the towers 
that support these tanks are not weld- 
ed structures. Yet the owners know 
they realized a saving by purchasing 
welded tanks. They do not seem to be 
aware that a tower with welded con- 
nections would probably be much 
stronger and at least 10 percent more 
economical than one built by any other 
method. 

Power plants containing 7,000 to 
10,000 tons of structural steel are 
equipped with welded boilers, welded 
coal hoppers, welded heavy-pressure 
steam piping, and many other types of 
welded equipment. Considering the 
known savings realized through the 


use of welding for these units, one 
wonders why welding is not utilized to 
connect the steel parts of the structure 
itself. Here at least a 10-percent sav- 
ing in steel tonnage could be realized. 
The price of the steel per ton would 
be the same and there would be a 
bonus in the form of increased struc- 
tural strength. 

Management in charge of plant con- 
struction seems not to realize that the 
savings welding yields in manufactur- 
ing processes are equally applicable to 
the structures that house such proc- 
esses. For instance, in many one-story 
factory buildings with long spans be- 
tween columns, in which trusses are 
commonly used, a 20-percent saving in 
material could be realized by using 
welding. Welded trusses can be pur- 
chased for the same erected tonnage 


aT FIG. 1. Three 21- 


2-4"x32"x 2" Ls <> 
ewes ft beams are com- 
os + 
pol pared. See Table 


I for savings in 


+» weight with vari- 
ous design criteria 
and connections. 


Mera, 


16 36 


Continuous type of design is achieved by passing top flanges 
of beams over top flanges of girders. Considerable savings re- 
sult from this type of design. 


TABLE |. Weights of material for three cases 


price as for any other type of truss. 

Take another type of factory or 
school roof in which the spans are not 
so long, and in which beams and gird- 
ers are used. If this type of roof is de- 
signed with welded joints, it is not 
unusual to save 25 percent of the beam 
and girder tonnage. The welded steel 
in such a structure can be purchased 
for the same erected tonnage price as 
other types of steel. 

At this point it might be well to give 
an illustration, one that actually ap- 
plies to all types of continuity design 
Two methods are in common use. 

In the first method the size of the 
steel beam is based on the negative 
moment, (wl')/12, at the point of 
support. With this method the beam 
is oversized for its positive moment 
at the center. 

The second is the “added plate 
method.” This method has more even 
stress distribution although it requires 
more shop work. In this method the 
beam is designed for the positive mo- 
ment at the center, (twl')/16, then 
flange plates are added at its ends 
to provide for the negative moment 
requirement of (wl’)/12. New weld- 
ing equipment recently put on the 
market, known as “manual submerged 
are welding”, has greatly reduced 


Ib Connection Weicutor Weront Saving 
Case Fino PLATES, Weicut Connections A 
A % (includes 16 WF 64 
angles and 21’ o” 


rivets) 


2.4 Ib (Cineludes 
seat and clip 2’ 0” 
support) 945 Ib 953 Ih 


28 Ib (includes 
weight of added 21° 0” 
756 Ib 792 Ib 


plates) 
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1,400 Ib 


457 Ib (32.9%) 


618 Ih (43.79%) 
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fas 
5 7 CASE A 
4" x— plate, 3°0" long 
i6 7 2-7 3 
/ 
5 i 
B 0.76 4.80 
4” x = plate, 3°0" long’ \ 


Connection of beam to column for continuous moment design 
is seen here. Also shown are bar joists used in floor construction. 
Beam at right has added plates (see Case “C” in Table 1). 


the cost of attaching plates to the 
beam flanges so that it now pays to 
use this method of design. Even 
though there is more shop welding 
and shop work, the steel tonnage is 
much less and the field cost of erec- 
tion is lower because there is less ton- 
nage to erect, and usually slightly less 
field welding. 


An illustrative example 


An example is given in three parts 
for a beam 21 ft 0 in. long and of the 
same load capacity in each case. 

In Case A, the beam is designed for 
a simple moment, (tl’)/8, for use 
with bolted or riveted connections. 

In Case B, the beam is designed for 
continuous moment as required by 
(wl') /12 at its support, using weld- 
ed connections. 

In Case C, the beam is designed for 
continuous moment by the “added- 
plate” method. The beam size is de- 
termined by the requirement at the 
center for (wl')/16 and plates are 
added to the flanges at each end to 
meet the required negative moment 
value to (wl')/12 at the support, us- 
ing welded connections. 

In Table I it can be seen that weld- 
ed connections can provide very large 
savings in the tonnage of structural 
steel. 

It has been my experience that 
structural steel of Type A, erected, 
whether riveted or bolted, can be pur- 
chased for the same price per ton as 
Type B, welded. The saving in ton- 
nage with Type B creates large dol- 
lar savings in the cost of a structure. 
Because of the extra shop work re- 
quired, the erected price of Type C 
will average $25 per ton more than 
Types A or B. However the greatly 
reduced tonnage used in this type of 
design will bring the tonnage cost sev- 
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eral percentage points lower than that 
even of Type B. 


SAVING 
tw Tyrer A 


(ost Cost 
Ton pre Beam 


$197.40 
280 133.42 32.5% 
305 110.78 43.7% 


These prices per ton, which are 
contract costs for a completely erected 
structure, include the cost of column 
fabrication and erection as part of the 
cost of a completely erected structure. 
There is normally little change in col- 
umn weights regardless of which type 
of connection is used. 

Welded plate girders, which require 
15 to 20 percent less steel than similar 
riveted plate girders, are being suc- 
cessfully used on many bridges con- 
structed under state and federal road 
programs. Many of the welded bridges 
are of outstanding design. Besides be- 
ing very strong and rigid, they are not 
subject to corrosion at the joints as are 
other types of girders. 

The preceding illustration also 
shows that considerable savings could 
be realized by the use of welded con- 
nections in so-called multiple-story 
buildings such as apartment houses, 
office buildings and hotels. 

In the early days of welding, when 
there was very little information avail- 
able on the subject, it is not strange 
that structural engineers avoided the 
use of welding on such structures. To- 
day, the dollar savings through the 
use of welding are so large that they 
should not be neglected. In general 
it has been necessary for a structural 
engineer working on a welded design 
to dig up the needed information him- 
self, with little assistance from outside 


This hospital designed with rivets would have required 2,317 
tons of steel. Redesigned and built using welded connections, 
it required 1,988 tons, a saving of 329 tons of steel. 


welding experts. This situation is the 
reverse of that in the manufacturing 
shop, to which the welding companies 
send their most expert technicians to 
assist the shop personnel in their ef- 
forts to improve the product. 

There are, however, signs of im- 
provement in this situation. Some of 
the technical colleges have set up 
welding courses for the instruction of 
students. These younger men are now 
beginning to make their presence felt 
in the structural design field and seem 
to be designing most of the welded 
structures. 

It would appear that many of the 
older structural engineers should con- 
sider having their young assistants 
learn the welding process so that weld- 
ed work could be designed in their 
offices. The day is not far away when 
owners are going to ask for the sav- 
ings that a welded structure can de- 
velop. Any engineer can assure him- 
self of the quality of the field welding 
by having all the welded work exam- 
ined by testing laboratories, most of 
which employ highly qualified welding 
inspectors. 

Knowing engineers, since I am one 
myself, I am not too worried about 
the man who does not yet design 
welded structures. As engineers see 
more and more such structures built 
they will meet the challenge by learn- 
ing how to design such structures 
themselves. 

We engineers must learn how to use 
the welding process as advantageously 
as the equipment manufacturer does. 
I am sure we will get as full coopera- 
tion from the structural fabricating 
shops as the manufacturer gets in his 
processes. The fabricating shops know 
that use of welded connections is the 
only way to reduce the cost of steel 
structures. 
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Reno’s Mayor Bud Baker presents the 
key to the City to President Frank 
Marston at Reno's airport. 


David B. Wellets, of the Los Angeles De- 
partment of Water Resources, addresses 
a water desalinization session. 


WH ater—aiways a vital consideration 
in the arid West—was the featured 
subject at the Society’s Summer Con- 
vention, held in Reno, Nev., June 20- 
24. More than half the 100 papers pre- 
sented during the five-day technical 
program were devoted to the use and 
control of water. Dams as a means of 
control were studied in a number of in- 
teresting joint sessions with the U.S 
Committee on Large Dams of the 
World Congress on Large Dams, which 
met during the Convention. The Sac- 
ramento Section and its Reno Branch 
were joint hosts to the Convention, 
which was attended by about 800. 


Glenn Holcomb Nominee for President 


The Board of Direction, 
during Convention week, 
Glenn Holcomb, head of the civil en- 
gineering department at Oregon State 
College, as the official nominee for 1961 
President of the Society (July issue, 
page 41). Election will be by letter bal- 
lot during the summer, with installa- 
tion during the Annual Convention— 
to be held in Boston this year—October 
10-14. Professor Holcomb has served 
ASCE as Director and Vice President. 

The Board also selected four for the 
high distinction of honorary member- 
ship. They are Guy Atkinson, construc- 
tion contractor of South San Francisco; 
S. C. Hollister, dean of the Cornell 
University College of Engineering; 
Frank Kerekes, dean of faculty at 
Michigan College of Mining and Tech- 
nology; and Fred C. Scobey, consult- 
ing hydraulic engineer of Berkeley, 
Calif. Biographies and photos of the 
four will be in the October issue 


meeting 
selected 


Governors Address Luncheons 


A capacity audience at the Welcome 
Luncheon on the opening day of the 
Convention heard Governor Grant 
Sawyer of Nevada describe water as 
his state’s first concern. Nevada’s av- 
erage annual precipitation is a scant 9 
in. This requires wise and equitable 
distribution of the available water and 


sound planning for the future. The 
Governor said that a study of the hy- 
drology of the Humboldt River Basin 
is under way to determine the physical 
ind economic factors connected with 
upstream flood control and irrigation 
Another project— the 


water storage 


sureau of Reclamation’s Washoe Proj- 
ect—provides for the construction of 


two dams on the tributaries of the 
Truckee River and one on the Carson 
River. The multipurpose project will al- 
so provide for power development and 
irrigation benefits 

The Governor also discussed the con- 
troversy over the use of the waters of 
the Colorado River, which flows along 
the southeastern edge of the state. He 
pointed out that the recent Special 
Master’s report gives Nevada a fair 
share of Colorado River water. 

Utah’s civil engineer governor, 
George D. Clyde, F. ASCE, spoke on 
“The Engineer in Politics” at the Gen- 
eral Membership Luncheon. He told an 
overflow audience that scientists and 
engineers must recognize their civic 
duty as thoroughly as they recognize 
their professional responsibilities, and 
take a proportionate part in politics 
and government affairs. He went on to 
say that with technically trained peo- 
ple at staff level only, and not at the 
policy-making level, serious danger 
threatens. His talk is briefed on page 45. 

Prior to being elected to Utah’s high- 
est political office in 1957, Governor 
Clyde was director of the Utah Water 
and Power Board. Referring to his 
background, he said that he had found 
that training in engineering is invalu- 
able to an understanding of the broad 
objectives of the water and sewer pro- 
gram in his state. 


Awards Luncheon 


Ralph A. Tudor, president of the 
Tudor Engineering Company, San 
Francisco, addressed the Awards 
Luncheon on Wednesday on the sub- 
ject, “Partnership Power—Policy and 
Politics.” Power partnerships, Mr. Tu- 
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dor explained, refer to some kina of 
working arrangement among the vari- 
ous public and private interests en- 
gaged in producing electrical energy for 
consumption in the United States. He 
said that the basic pattern is that the 
utilities, whether public or private, be 
encouraged to undertake the construc- 
tion and ownership of power-generat- 
ing facilities wherever possible. Leader- 
ship and impetus should come from the 
local echelon nearest the people to be 
served, The state and federal govern- 
ment should only assist and “not take 
over.” Mr. Tudor said in conclusion 
that this partnership concept in power 
generation and distribution is a very 
fundamental matter to each citizen— 
it permits the residents of an area to 
determine their own destinies 

Presentation of the Society’s newly 
established Professional Recognition 
Award to E. L. Chandler, who retired 
recently as Assistant Secretary of the 
Society, was a feature of the Awards 
Luncheon. The award—endowed by 
Edmund L. Friedman, former Director 
and Vice President—will be given an- 
nually to an ASCE member “who is 
judged to have contributed substan- 
tially to the status of the engineering 
profession.” Mr. Chandler is the first 
recipient of the award. 


Professional Practice in 
Surveying and Mapping 


A highlight of the Convention was 
the symposium on the practice of 
photogrammetric surveying and map- 
ping, which was jointly sponsored by 
the Highway Division, the Surveying 
and Mapping Division, and the Com- 
mittee on Professional Practice. 

In opening the session, Vice President 
Lawrence Elsener noted that it is real- 
ized that the statement of policy by 
ASCE, placing engineering surveying 
and mapping in a professional cate- 
gory, will bring about some difficult 
problems both for the Society and for 
those practicing in this professional 
category. However, he thinks that pan- 
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Kachina of the sun 
says, “I'll be seeing 
you at the Phoenix 
Convention of ASCE 
in April 1961" to 
W. H. Wisely and 
President Marston. 
Behind the feathers 
are Elmer Maggi 
and Bob Choate. of 
the Phoenix Section. 


el discussions and other presentations 
at meetings would help clarify the situ- 
uation, 

At this joint session L. L. Funk, of 
the Cahfornia Division of Highways, 
stated that in setting up procedures to 
obtain photogrammetric mapping the 
following three thoughts should be kept 
in mind; 


1. The method used should be com- 
patible with the ASCE Code of 
Ethies. 

2. The method used should be in ac- 
cordance with the degree of pro- 
fessionalism earned by civil engi- 
neers engaged in this field. 

3. The method used should allow 
government agencies to act in ac- 
cord with their administrative 
and legal procedures. 


In discussing the procurement of 
surveying and mapping services by the 
Corps of Engineers, Henderson E. Me- 
Gee said that once it has been decided 
to contract for a particular surveying 
and mapping service then the next de- 
cision is to determine whether the pro- 
curement will be made by negotiation 
or by advertising for competitive bids. 

When a surveying or mapping con- 
tract is of such a nature that the plan- 
ning and execution of the work should 
be accomplished by or under the di- 
rection of professional engineers, the 
negotiation procedure is employed. 
When the work is such that the plan- 
ning and execution can be performed 
by personnel having only a practical 
knowledge of the use of surveying in- 
struments and techniques, advertising 
is normally employed. 

When bids are taken, all bidders are 
required to furnish information as to 
the business and technical organization 
which the firm has available for the con- 
templated work. The right is reserved to 
reject any bid where an investigation of 
the organization of the bidder does not 
satisfy the contracting officer that the 
bidder is qualified to do the work. 

“The Civil Engineer’s Approach to 


Mapping Contracts” was presented by 
consulting engineer Clair A. Hill. He 
said that the engineer selected to per- 
form the photogrammetric — service 
should be selected on the same basis as 
for any other engineering service. After 
the selection has been made the engi- 
neer and the client should discuss the 
project in detail, including the purpose 
of the map, the future purpose, what 
control should be permanently monu- 
mented, the horizontal and vertical 
control accuracies, and all other fea- 
tures that go into making a profes- 
sional job. The map will then serve not 
only immediate needs but also future 
needs in so far as possible. 

Mr. Hill concluded by stating that he 
believed the continued use of the com- 
petitive bidding system for the obtain- 
ing of any engineering service, includ- 
ing photogrammetric services, can only 
bring unsatisfactory results and dis- 
credit on the profession. 

All speakers agreed that unrestricted 
bidding is not a good procedure for ob- 
taining surveying and mapping serv- 
ices. Furthermore it was agreed that 
additional edueating and informing of 
individuals, engineering firms, and gov- 
ernment agencies is necessary to facili- 


At the General Business Meeting ASCE 
President Frank Marston (right) greets 
Glenn Holcomb, official nominee for 
President of the Society for the next year. 
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A group of highway experts presented a session devoted mainly to design featuers of 
highways through sparsely populated areas of the West. Shown, left to right. are: 
Edward Telford, R. H. Kenyon, M. F. Maloney. Rudolf Hess, Oscar T. Lyon. W. B. 
Ledbetter, Paul G. Martin, and B. F. McCollough. 


tate transitional developments in map- 
ping practice. 


Construction—USCOLD Session 


The many benefits to be derived 
from dams, with special reference to 
current Western projects, were dis- 
cussed in stimulating joint sessions with 
the U.S. Committee on Large Dams. 
Trinity and Rocky Reach Dams were 
featured at the opening technical ses- 
sion—a joint program of the Construc- 
tion Division and USCOLD. 

Currently under construction by the 
U.S. Bureau of Reclamation is Trinity 
Dam in northern California. It provides 
the primary storage in a system of 
dams, reservoirs, power plants, tunnels 
and conduits designed to store and 
transfer surplus water from the Trinity 
River Basin for use in the water-defi- 
cient areas of California’s Central Val- 
ley basin. 

L. B. Ackerman, project construc- 
tion engineer of the U.S. Bureau of 
Reclamation, described Trinity Dam as 
an earth and rockfill embankment, 2,- 
440 ft long at the crest, and 2,620 ft in 
base width at the maximum section. It 
will contain about 30,000,000 cu yd of 
material. The height of 537 ft makes 
the dam, by a margin of about 25 ft, 
the highest earthfill yet attempted. 
Construction work at the dam site was 
started in 1956 when a contract was 
let for the excavation of a diversion 
tunnel for the river. A construction 
contract for almost $49 million was 
let in February 1957, with a period of 
just under five years allowed for com- 
pletion of the work. 

A progress report on the construc- 
tion of the Rocky Reach Hydroelectric 
Project on the Columbia River in north 
central Washington, which will be one 


of the world’s largest hydro plants on 
completion in 1964, was presented by 
W. N. Evans, resident manager of the 
Rocky Reach Contractors, and J. H. 
Boyd, project manager for the Stone 
and Webster Engineering Corp. 

The project includes a 1,100-ft-long 
powerhouse which has a service bay at 
the south end and space for the instal- 
lation of eleven hydraulic turbine-driv- 
en generators, seven of which are being 
installed at the present time. These 
units will have a total peak generating 
capacity of 775,000 kw when operating 
under a 93-ft gross head. Total peak 
generating capacity, when all the units 
are installed, will be 1,215,000 kw. 

The Rocky Reach project is located 
on the Columbia River above the city 
of Wenatchee, where the Columbia 
flows in a tremendous canyon nearly a 
mile wide and 2,000 ft deep. 

Still another project, the Upper 
American River Hydroelectric Project, 
was the subject of a paper presented to 
a combined session of the Power Divi- 
sion and USCOLD by C. H. Spencer, 
of the Sacramento Municipal Utility 
District, and D. 8. Culver, of the Bech- 
tel Corporation. Described as a multi- 
purpose water conservation project, it 
will provide (1) electricity for the dis- 
trict; (2) beautiful mountain lakes 
and streams for recreation; (3) flood 
control measures for the area, and (4) 
stored water for later consumptive use 
and salinity control in the Sacramento 
Valley and Delta. The project includes 
the construction of some ten dams, their 
reservoirs and three powerhouses. 


Flood Control 


Few communities on watercourses in 
the U.S. are entirely free from the 
danger of floods, declared J. E. God- 


‘ 


dard, chief of the Local Flood Rela- 
tions Branch of the Tennessee Valley 
Authority. He told a joint session 
of the Hydraulics Division and the 
City Planning Division that flood con- 
trol has heavy competition for the tax 
dollar. A national program must keep 
water away from man where he has 
already defied nature's laws and moved 
into a flood plain, and keep man away 
from water through judicious use of the 
police powers of the states and local 
communities. It is necessary, Mr. God- 
dard told the group, for engineers to 
analyze hydrologic data and prepare 
reports in such a manner that the lay- 
men who make up city councils and 
planning commissions can understand 
the picture and be prepared to take 
necessary action. State and local gov- 
ernments must be active partners in a 
comprehensive plan for the success of 
any flood-damage abatement program. 

Financing these flood control proj- 
ects is of primary interest to all con- 
cerned—the federal, state, and local 
governments and the taxpayer. The 
method now used by federal agencies is 
the separable costs-remaining benefits 
method. The underlying principle of 
this method, as described by Amalio 
Gomez of the Corps of Engineers, is 
that all project functions should share 
equitably in thie savings to be realized 
by the multiple-purpose development. 

In the application of this method, 
project benefits for each function are 
first limited by the cheapest alternative 
cost of obtaining the same _ benefits 
Then assigned to each function are all 
“separable costs,” that is, costs that 
were incurred by virtue of adding each 
function to the project. The remaining 
costs are called “joint costs,” or “resid- 
ual costs,” and are distributed among 
the various project functions in pro- 
portion to the benefits remaining after 
deducting each separable cost from 
each project benefit. 


Water Desalinization 


Two aspects of water desalinization 
were discussed at Irrigation and Drain- 
age Division sessions. The first con- 
cerned the conversion of salt water to 
fresh watér for areas lacking adequate 
fresh-water. supplies for their popula- 
tion. At the second session, three pa- 
pers were presented on requirements of 
water for irrigation purposes. 

Samuel B. Morris, a veteran water 
resources engineer, told the group that 
the outlook for the economic use of 
fresh water from the sea is not favor- 
able, at least in the three Pacific Coast 
states of California, Washington, and 
Oregon. According to Mr. Morris, it 
does not appear that fresh water from 
the sea will be able to compete econom- 
ically with long aqueducts in the three 
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Pacific Coast states where total supplies 
of water are adequate and the amount 
of land facing the sea is very limited 
because of the coastal mountain ranges. 
“Certainly it will not compete with 
the one-and-three-quarter-billion-dollar 
California Feather River-Delta Diver- 
sion Project to be voted on November 
8, 1960,” Mr. Morris stated. 

In registering this dissenting opinion 
about the future possibilities of using 
sea water for irrigation, Mr. Morris 
said that the demand for water is close- 
ly related to the price for which it can 
be delivered at the farmer's headgate. 
He noted that irrigation accounts for 
90 percent of the consumptive use; the 
price at the farmer's headgate is about 
$1 to $10 per acre-ft, or $.30 to $3.07 
per 1,000 gal. Only in limited areas of 
high-value crops can these prices be 
exceeded, he said. The recovery of fresh 
water from inland saline waters has the 
problem of disposal of the enriched 
brine wastes from fresh water recov- 
ery plants. 

A unique combination of a nuclear 
reactor plant to be built in conjunction 
with a sea water conversion plant some- 
where in California was reported. Pre- 
senting a paper on this federal sea 
water conversion plant planned for 
California, M. B. Andrew, of the De- 
partment of Water Resources of the 
State of California, said that the com- 
bination of the two plants seems to be 


a logical step toward advancing both 
technologies. 

The plant is a multi-stage flash-type 
consisting of 42 stages in series con- 
tained in horizontal circular vessels. 
The evaporator system is designed to 
produce one mgd of potable water. It 
is one of five experimental water con- 
version plants authorized by Congress 
in 1958, three for sea water and two 
for brackish water. 

The reactor plant to be built in con- 
junction with the California conversion 
plant was independently conceived by 
the Atomic Energy Commission as an 
experimental low-pressure, low-tem- 
perature process heat reactor, and was 
authorized by Congress with no desig- 
nation as to location or application, 
Mr. Andrew stated. 

Leon Bernstein, of the Agriculture 
Research Service, told another water 
desalinization session that although 
tolerance levels of plants to salinity can 
be stated for most of our important 


crop plants with respect to the con-~ 


centration and in some cases composi- 
tion of the root medium, the restric- 
tions on irrigation water quality can- 
not be so precisely defined even with 
reference to a specific crop. The per- 
meability of the soil, drainage, irrigation 
practices, amount and distribution of 
rainfall, and other factors may be so 
influential that the suitability of a giv- 
en water for irrigation can hardly be 


At the Welcome Luncheon, a capacity audience heard Nevada 
Governor Grant Sawyer discuss the industrial potential of his 
state. At left is Dean Howard B. Blodgett, General Co-Chair- 


man for the Reno Convention. 


appraised without reference to the con- 
ditions under which it will be used. 

Raymond Hill, a consulting engi- 
neer, continued the session with a dis- 
cussion of leaching requirements in ir- 
rigation. The accumulation of salts in 
the soil is one of the principal causes 
of failure of irrigation projects in the 
country. Restoration of the productiv- 
ity of such lands depends first on the 
removal of the accumulated salts. This 
ean be done by leaching—passing wa- 
ter through the saline soils. As the wa- 
ter percolates through the soil it picks 
up the salt and is then carried away by 
natural or artificial drainage methods. 
A salt balance must be maintained in 
the root zone of the irrigated land; the 
quantity of salt carried away in the 
percolate must be equal to the quan- 
tity of the same salt delivered on to the 
land in the irrigation water. 


Four Highway Sessions 


The Interstate Highway System, 
highways through highly agricultural 
areas, difficult construction conditions 
in the high Sierras, problems of com- 
munity acceptance of highway loca- 
tions—these and many allied subjects 
were up for discussion at four Highway 
Division sessions. 

An important feature of the design 
policy governing the Interstate High- 
way System is that which relates to 
access, In fact, it is the controlled ac- 


President Frank Marston presents the Society's first Profes- 
sional Recognition Award to E. L. Chandler, recently retired 
as Assistant Secretary after many years in ASCE service. He 


continues as ASCE Treasurer. 
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Francis G. Christian, member of the 
Flood Control Committee, Waterways 
and Harbors Division, presided at a 
session sponsored by that committee. 
Mr. Christian also headed the committee 
planning the Pacific Southwest Confer- 
ence held on the last Convention day. 


cess feature that distinguishes the in- 
terstate from the other federal-aid sys- 
tems. In opening a symposium on the 
design features of the Interstate Sys- 
tem through sparsely populated areas, 
M. F. Maloney, of the Bureau of Pub- 
lic Roads, stated that it is a balance 
between what is desirable and what 
is warranted that has motivated the 
design policy of the Bureau of Public 
Roads and the State Highway Depart- 
ments in developing the Interstate Sys- 
tem in rural areas. 

The standards allow for intersections 


Following a general business meeting was a Conditions of 
Practice session at which a panel reported on the attitude of 
public agencies toward activity of public employees in pro- 
fessional societies. Participating were (left to right) Frank 
Weaver, Convention Co-Chairman R. Robinson Rowe. A. J. 
Peterka, Ray D. Spencer, and Moderator M. J. Shelton. 


at grade for areas in the western part 
of the county where little-used cross- 
roads, ranch entrances, and similar ac- 
cess requirements exist. This is done, 
however, only after an analysis has 
shown that the expenditure of public 
funds required to eliminate the cross 
ing would be without adequate justifi- 
cation as a public need. Under this ar- 
rangement the state maintains the 
right to modify or eliminate the point 
of entry at a future date without fur- 
ther negotiation with the property 
owner. 

Further problems encountered in es- 
tablishing design policies on the inter- 
state in rural areas were discussed by 
0. T. Lyon, district engineer for the 
Arizona Highway Department. He de- 
scribed the difficulty involved in estab- 
lishing a traffic estimate for ranch or 
small mine-access roads with five or 
fewer cars per day. It is almost impos- 
sible to arrive at a factor which in ev- 
ery case is dependable. However, it is 
the policy in Arizona, because of the 
time required to construct the 1,200 
miles of Interstate Highway, to com- 
plete interchanges and grade separa- 
tions as encountered even though they 
are of little use for the present. 

A roadway design feature used by 
Arizona on interstate construction in 
its rural areas is the full-thickness pav- 
ing of the entire roadway width. It is 
felt that the savings in maintenance 
costs will offset the additional construc- 
tion cost. The 3-in. asphaltic concrete 
course is placed in two layers. Two 12- 
ft lanes are seal coated with a %-in. 
maximum cover material and emulsi- 
fied asphalt. The inside 4-ft shoulder 
and the outside 10-ft emergency shoul- 
der are flush coated with RC-3 asphalt 
to provide lane demarcation. 
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Highways through highly developed 
agricultural lands usually meet one ob- 
stacle—the ultimate cost of taking val- 
uable farm land out of production. 
This includes the high costs of right of 
way to the state as well as the loss to 
the general public when such lands are 
tuken off the tax rolls. R. H. Kenyon, 
of the Washington State Department 
of Highways, reported that the AASHO 
Benefit Analysis Policy shows that 
property must have a high value to 
justify relocation as we now estimate 
ind appraise, 

As an example, he said, the cost to 
the road user of 0.1 mile of added high- 
way length—assuming 0 to 3 percent 
grades, average daily traffic of 20,000, 
and 48 mph running speed—is ap- 
proximately $52,000 annually. When 
this is amortized at a 4 percent inter- 
est rate for highway bonds and over a 
period of 40 years the result is about 
$1,000,000. This merely means that an 
added length of highway to avoid ex- 
pensive right of way will result in costs 
to the highway user which can easily 
justify the higher expenditures for right 
of way on a more direct route or be 
applied in offsetting an economic loss. 

Much has been learned from the ex- 
periences of engineers in locating High- 
way 80 through Reno. The problems of 
community acceptance for this route 
were discussed by John E. Bawden, 
deputy state highway engineer for 
Nevada, before a session of the High- 
way Division. Two violently opposed 
public groups formed—one advocating 
a “downtown” location and the other 
insisting on a complete by-pass. Pres- 
ent plans indicate that a “downtown” 
route will be used but much opposition 
still exists. 

As a result of the controversy, a 


Governor George D. Clyde of Utah told a luncheon session 
that engineers should take a greater interest in politics. Listen- 
ing to the Governor at the head table are Executive Secretary 
William H. Wisely, ASCE Director Wayne O’Harra, and Vice 
President Lawrence Elsener. The Governor himself is a civil 
engineer and member of the Society. 
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Congressional investigation under the 
Hon. John A. Blatnik was held to de- 
termine whether Federal funds were 
heing spent wisely in the Reno area. 
The committee concluded that Federal 
money was not being wasted, It stated 
in its report: 

“The intensity of the controversy on 
the Reno-Sparks route selection is un- 
fortunate evidence of what can hap- 
pen if loeal bodies and the public have 
not received ample advance briefing. 
Notwithstanding that there has been 
technical compliance with the statutory 
requirements, in the opinion of the 
subcommittee, much of the Reno dif- 
ficulty could have been avoided if more 
ittention had been accorded by the 
state to the matter of publie informa- 
tion.” 

\ simple and reasonable approach 
has been established to the very difficult 
ind complex problem of continuous 
concrete pavement design. In reporting 
on activities of the Highway Design 
Division of the Texas Highway Depart- 
ment, B. F. MeCullough and W. B. 
Ledbetter reported that a pavement 
designed for concrete having a seven- 
day flexural strength range of 575 psi 
to 675 psi (as determined by center- 
point loading) and a thickness of 7.0 
in. (rounded up from a 68-in. design 
thickness) with a longitudinal interior 
steel ratio of 0.5 percent (using hard 
grade steel) will be sufficient to with- 
stand the greatest current loads. 

It was further pointed out that: 

1. Hard grade steel or welded wire 
fabric should be used for longitudinal 
steel in continuously reinforced con- 
crete pavement. Longitudinal steel 
should be placed at the mid-depth of 
slab 

2. Concrete with a strength lower 
than that heretofore considered to be 
the minimum necessary should be used 
for continuous pavement in order that 
maximum utilization of the reinfore- 
ing steel might be realized 
3. Current specifications should be 
changed to provide a maximum as well 
iS minimum seven-day modulus of 
rupture with values depending upon lo- 
eal conditions 


Pollution 


Air pollution—a subject of interest 
ind irritation to the layman as well as 
the civil engineer—was the subject of 
i paper by R. T. Mapston, air pollu- 
tion control engineer for the Richfield 
(nl Corp. In discussing the West Coast 
oil industry's effect on air pollution 
control, Mr. Mapston estimated that 
over $45,000,000 has been spent for air 
pollution control devices in the Los An- 
geles area refineries alone. As a result 
of this expenditure, the petroleum re- 
fineries in Los Angeles County have the 
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Many of the engineers attending the Convention enjoyed an inspection tour of 
highways in Nevada and California. The trip included Clear Creek Highway (U.S. 
Route 50). Shown on this route is a three-bench cut carved from the granite hill- 
side. Material used in the fill raised the roadbed 152 ft from the base of the high fill. 


lowest emissions to the atmosphere of 
any segment of our industry. 

The control devices include vapor re- 
covery systems or smokeless flares for 
hydrocarbons from relief valves; me- 
chanical seals for pumps in gasoline or 
hghter service; and cyclone separators 
to keep catalyst dust emissions below 
the allowable 40 Ib per hour. Coordi- 
nating the activities of the oil com- 
panies in the pollution problem is the 
Western Oil and Gas Association com- 
posed of the producers, refiners, and 
wholesale marketers of most of the 
petroleum and petroleum products in 
the six Western states. This organiza- 
tion makes recommendations on air 
pollution problems as well as supply- 
ing financial assistance for research 
projects in this field. 


Sanitary-Construction Session 


According to the Los Angeles Bureau 
of Sanitation, a number of encourag- 
ing results have been observed during 
the first three months of operation of 
the 12-ft concrete ocean outfall pipe 
recently completed for the city. Ex- 
tending into the ocean for five miles 
and laid to depths of 200 ft, the pipe 
receives effluent through a pumping fa- 
cility and is capable of discharging up 
to 600 mgd deep into Santa Monica 
Bay. There is little surface indication 
of the discharge. 

teporting on the completion of the 
overall job, Irvin Mendenhall stated 
that after three months of operation, 
the use of the old one-mile outfall is 
now being restricted to a flow of 100 


mgd of activated sludge treated efflu- 
ent. Coliform concentrations in the re- 
ceiving waters have been nil, and con- 
sequently no disinfection by chlorine 
of the sewage discharged through the 
five-mile outfall has been necessary. The 
projected savings from eliminating 
chlorination come to about $300,000 
per year. 


Grouting 


Use of a new chemical grout for 
making a watertight cutoff wall at 
Rocky Reach Hydroelectric Project was 
described in a paper by W. F. Swiger 
and J. H. Boyd of the Stone & Web- 
ster Engineering Corp. In this process, 
acrylimide monomer in water solution 
and a suitable catalyst are injected in 
a single process. Mixing is done at the 
top of the grout pipe. This is the first 
extensive use of chemical grouting on a 
major dam project in this country al- 
though such grouting has been done 
frequently in Europe. The most impor- 
tant principle in such work is assuring 
sequential grouting in which the more 
permeable strata are grouted first. 
Grouting is not a panacea, Mr. Swiger 
concluded. Used intelligently and with 
thorough supervision under conditions 
and soil characteristics to which it is 
adapted, chemical grouting can do a 
good job with safety, sometimes at sig- 
nificant savings. 


Not All Work 


Entertainment Reno Style, in addi- 
tion to the many gaming attractions, 
included a Get-Acquainted Party at the 
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Hotel Mapes with a view of the Sierras 
that thrilled the Westerners as well as 
those from the East. Horseman’s Park, 
close to the foothills of the Sierra Ne- 
vadas, was the scene of a rodeo and 
barbecue that will long be remembered 
as something different in Convention 
entertainment. 


Ladies’ Activities 

The ladies, of course, accompanied 
their engineer husbands to these func- 
tions and, in addition, had an attrac- 
tive program of their own. Especially 
enjoyed were the luncheon and fashion 
show featuring Early American and 
contemporary clothes. Many of the 
wives took advantage of special tours 
arranged for them and visited the his- 
toric ghost mining town, Virginia City, 
returning via Carson City, Nevada's 
capital. 

No convention can ever be a success 


without months of planning and down- 
to-earth work. The great success of the 
Reno Convention was due to a team of 
dedicated Society members, headed by 
Dean Howard Blodgett, of the Reno 
Branch, and R. Robinson Rowe, of the 
Sacramento Section. Their committees 
worked diligently to insure the com- 
plete success of the meeting. Special 
credit is also due to Stewart Mitchell 
who headed the Program Committee. 


Good Public Relations 


Considerable publicity on the Con- 
vention was carried by the two Reno 
newspapers, the Reno Gazette and the 
Nevada State Journal, as well as the 
Sacramento Bee. The Associated Press 
and United Press International moved 
more than 500 words each day over 
their trunk wires, and the local radio 
and television stations carried reports 
of the technical program and other 


meeting events in their regular news- 
casts. 

Highlight of the publicity, however, 
was a series of radio programs on sta- 
tion KOLO’s “On the Spot” series. 
This is a 15-minute, interview-type 
program, directed mainly at women 
listeners. Its format is to present prob- 
lems of the day for the attention of 
women, There were seven programs, 
running consecutively, and in each a 
prominent ASCE member was inter- 
viewed on a given subject. The ASCE 
“radio stars” and their subjects were: 
Paul Holland, city planning; Wayne 
O’Harra, highways; Frank Weaver, 
power; M. J. Shelton, education; Sam- 
uel Baxter, sanitation; P. H. MeGau- 
hey, water; and Benjamin Linsky, air 
pollution. 

Executive Secretary W. H. Wisely 
also appeared on the local television 
station, KOLO-TYV, in an interview re- 
garding ASCE and the Convention. 


Board of Direction Meets in Reno 


The Board of Direction of ASCE met 
in connection with the Reno Conven- 
tion to transact official business of the 
Society. Actions of general interest are 
briefed here: 


Glenn Holcomb Nominee for President 

The Board selected Glenn Holcomb, 
head of the civil engineering depart- 
ment at Oregon State College and form- 
er Society officer, as official nominee for 
1960-1961 President of ASCE. A de- 
tailed biography of Professor Holeomb 
will appear in the October issue. 


Honorary Members Selected 

The following outstanding engineers 
were elected as Honorary Members of 
the Society: Guy Fredrick Atkinson, 
Solomon Cady Hollister, Frank Kere- 
kes and Fred C. Scobey. 


Reynolds Made Assistant Secretary 

Don P. Reynolds was made As- 
sistant Secretary of the Society to fill 
the vacancy created by the retirement 
of E. Lawrence Chandler. With a view 
toward further strengthening the ad- 
ministrative structure of the staff, the 
Board recommended that at the earliest 
opportunity amendment of the Con- 
stitution be considered to permit the 
appointment of two or more Assistant 
Secretaries. 


ASCE Prize Winners Confirmed 


The Board confirmed the recom- 
mendations of the ASCE Committee 


on Prizes for 1960 prizes and awards. 
The recipients were listed in the July 
issue (page 41). 


Work with Consulting Engineers 

Participation by ASCE in a joint 
committee with the American Institute 
of Consulting Engineers and the Con- 
sulting Engineers Council was author- 
ized. This committee will centralize 
policies and actions relating to private 
practice of engineering and will report 
to the Board of Direction through the 
Executive Committee of the Depart- 
ment of Conditions of Practice. 


ESPS Supported 

The Engineering Societies Personnel 
Service, sponsored by the Founder So- 
cieties, currently is operating at a loss 
in providing employment service to 
members of the Engineering Societies 
at a lower fee than is charged by com- 
mercial agencies. There have been pro- 
posals to curtail its services. The Board 
of Direction voted that ASCE favors 
continuance of the existing offices of 
ESPS in San Francisco, Chicago, and 
New York; that the present operations 
of ESPS be so adjusted as to bring ex- 
penditures within income; and that 
ASCE be recorded as favoring the con- 
tinuance of the service even though 
reasonable subsidy may be required in 
the future. 


Districts and Zones 
The Committee on Districts and 


Zones submitted a preliminary report 
for revision of As ‘E group boundaries 
to more equitably distribute the work 
load among the Directors and to estab- 
lish areas of optimum mutuality of in- 
terest and facilities for travel. In so far 
as possible, division of a state between 
Districts has been avoided. There are 
a number of boundaries still under dis- 
cussion. The final report will be pre- 
sented to the Board of Direction prior 
to the Boston Convention 


Unprofessional Conduct Censured 
The Executive Secretary was directed 
to send appropriate letters to ASCE 
members of engineering firms who have 
permitted their names to appear in 
objectionable advertisements. Similar 
letters are to be sent to the companies 
placing such advertising. The Execu- 
tive Secretary was also directed to 
transmit letters of censure and concern 
to several members of ASCE for speci- 
fied unprofessional actions. Additional 
information on this is to appear in a 
later issue of ENGINEERING. 


Engineers in Public Practice 

On recommendation of the Committee 
on Engineers in Public Practice, the 
Board voted to endorse the principles 
of the National Society of Professional 
Engineers’ five-point proposal to revise 
the Federal Classification Act to pro- 
mote the recruitment and retention in 
government service of an adequate 
number of qualified engineers and scien- 
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tists. Briefly, agency heads should have 
more authority in setting and adjusting 
pay rates; in high-demand categories 
higher salaries should be permissible; 
a procedure should be established for 
adjusting salaries as non-governmental 
rates change; outstanding ability and 
performance should be recognized; and 
the artificial distinction between the 
“super-grades” should be eliminated, 
Executive Secretary Wisely is to de- 
velop an appropriate statement for 
transmittal to the House Committee on 
Post Office and Civil Service. 


Surveying and Mapping 

The Board approved a stepped-up 
campaign to acquaint users of survey- 
ing and mapping services with the 
ASCE recognition of Land Surveying, 
Engineering Surveying, Geodetic Sur- 
veying and Cartographic Surveying as 
professional work. It is hoped that by 
education and persuasion contracts for 
such services as require engineering 
judgment will be negotiated rather than 
obtained on a bid basis 

The letter (in ASCE News, p. 112) 
which Executive Secretary Wisely has 
been sending to procurement agencies 
that have asked for bids for such serv- 
ices, is to be given wider distribution 
to aequaint as many as possible with 
the professional status of surveying 
and mapping. 


Local Sections 

Formation of a District 16 Council 
(to consist of Colorado, Kansas, Ne- 
braska, Wyoming, most of Iowa and 
part of Missouri) was authorized. 

Formation of a Vermont Section, 
breaking away from the Maine Section, 
was approved. 

Formation of a Youngstown Branch 
of the Cleveland Section and of a North 
Dakota Branch of the Northwestern 
Section was authorized, along with 
abolition of the St. Lawrence Branch 
of the Syracuse section. 

The Board of Directors endorsed a 
report of the Committee on Local Sec- 
tions, advocating: (1) Formation of 
more Branches, (2) smaller, and more, 
Local Section conferences, (3) con- 
tinued visits by Board members and 
headquarter staff to Local Sections, and 
(4) expanded recruiting of possible 
members. 


Manual of Ethics 

The Board briefly considered an in- 
terim report on the Manual of Ethics 
and referred it to committees for fur- 
ther study. It is its intent that the in- 
terim report be presented to the Board 
at the Annual Convention in October. 


Student Clubs 
In another important action, the 
Board gave permission to organize 
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ASCE student clubs at schools that do 
not yet have a civil engineering course 
accredited by the Engineers Council for 
Professional Development but whose 
graduates are eligible for engineer-in- 
training certificates. A minimum mem- 
bership of twelve students is required; 
such students may subseribe to Crvin 
ENGINEERING at the student rate of 
$2.50 per annum. Handbooks and gen- 
eral material for Student Chapters will 
be available. However, Student Clubs 
do not receive an allotment of Society 
funds as do Student Chapters, there is 
no reimbursement to advisers for travel 
to Faculty Adviser conferences and the 
ASCE entrance fee is not waived as it 
is for members of ASCE Student Chap- 
ters. 


Convention Schedule 

The Board reviewed the Convention 
dates and locations and voted to au- 
thorize a Convention at Kansas City, 
Mo., in October 1965 and in Philadel- 
phia in October 1966. The scheduled 
Conventions follow: 


Oct. 10-14, 1960, 
April 10-14, 1961, 
Oct. 16-20, 1961, 
Feb. 19-23, 1962, 
May 14-18, 1962, 
Oct. 8-12, 1962, 


Boston, Mass 
Phoenix, Ariz. 
New York 
Houston, Tex. 
Omaha, Neb. 
Detroit, Mich. 


Feb. 25-March 1, 1963, Atlanta, Ga. 
May 20-24, 1963, Milwaukee, Wis. 
Oct. 7-11, 1963, San Francisco 
Feb. or March, 1964, Cincinnati 
May 11-15, 1964, Salt Lake City 
Oct. 19-23, 1964, New York 
Oct., 1965, Kansas City, Mo. 
Oct. 1966, Philadelphia 


United Engineering Center 


President Marston asked each Di- 
rector to report on the status of the 
fund-raising drive in his District, not- 
ing that only a few thousand dollars 
was needed to complete the ASCE 
quota. Only in five Local Sections was 
it indicated that future prospects were 
doubtful or poor. Especially good ae- 
tivity was reported in the Los Angeles, 
Pittsburgh, Cleveland, Wyoming, Na- 
tional Capital, Texas, and Louisiana 
Sections. 

President Marston asked every mem- 
ber of the Board to assume respon- 
sibility for seeing that at least $1,000 
in new pledges is secured from each 
District at the earliest possible time so 
the ASCE quota can be met in this 
fiscal year. A telegram was sent to the 
president of each Loeal Section that had 
not yet made its quota requesting in- 
formation on status and prospects for 
the campaign in the Section. 

(More ASCE News on p. 102) 


ASCE Committee on Civil Defense Meets 


Civil defense responsibilities and the interests of civil engineers were studied at 
the first meeting of the ASCE Coordinating Committee on Civil Defense, held recently 
at the headquarters of the Office of Civil Defense. Recommendations have been made 
to the Technical Divisions and Local Sections. Pictured, left to right. are Arthur D. 
Caster, chairman of the Coordinating Committee: Richard W. Dennis; Francis A. 
Carboine; J. Cal Callahan; Arthur D. Morrell, deputy director of OCD research and 
host to the meeting: Don P. Reynolds, recently named Assistant Secretary of ASCE; 
and Kenneth Markwell, director of the Engineering Division of OCD and adviser to 
the ASCE Committee. Photo was taken at the OCD offices in Battle Creek, Mich. 
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l. Drilling platiorm is suspended by 
huge derrick barge and is about to be 
set in position in the Gulf of Mexico. 


2. Bilby tower is in position over a 
U.S.G.S. monument. This is one of the 
control stations established in 1955 by 
U.S.G.S. on thirty offshore platiorms. 


3. Mobile drilling barges and the plat- 
forms that support the rigs require ac- 
curate surveying. often done under ex- 
tremely adverse conditions. 


4. Boats like this one are equipped with 
electronic surveying equipment and are 
used extensively in offshore surveying 
work. 


Olishore surveying includes every- 
thing from very rough hydrographic 
surveys to precise triangulation. Equip- 
ment ranges from the sextant to the 
most modern electronic devices. The 
area of work extends from the marshes 
along the coast to the open seas eighty 
miles from land. An offshore surveyor 
must feel at home while wading in a 
marsh in search of a control survey 
monument, turning angles from the 
top of a small platform 100 ft im the 
air at midnight, riding 10-ft swells in 
the open sea, searching the archives for 
an ancient Spanish map, or making 
tedious computations in an air-condi- 
tioned office 

Surveys of a number of different 
types are required when an oil com- 
pany is operating in offshore waters 

The geophysical work must be locat- 
ed so that the work can be correlated 
ind the position and outline of offshore 
geological structures defined. The re- 
quirements for geophysical surveying 
are not as accurate as those for many 
other types but the methods should be 
rapid so that the equipment, which is 
expensive, can be utilized as much as 


possible 


Position located three times 


The mobile drilling barges and the 
platforms that support the drilling rigs 
must be located. The surveving done 
for a platform location must be reason- 
ably accurate. The ultimate location of 
a drilling platform usually requires the 
location of the same position three 
times: (1) the planned position is Jo- 
cated so that the water depth can be 
determined, (2) a coring barge is posi- 
tioned so that foundation tests can be 
made, and (3) several months later the 
drilling platform itself is placed. 

After production has been obtained 
from several wells it is usually neces- 
sary to lay a pipeline to a convenient 
storage terminal. The pipeline must be 
located so that it is within a specified 
right-of-way and so that future opera- 
tions can be planned without interfer 
ing with it. In the course of develop 
ing a field, hydrographic surveys are 
required so that production installa- 
tions can be planned. In shallow areas, 
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OFFSHORE SURVEYING 


means working under pressure 


GEORGE E. JONES, Survey Engineering Supervisor, The California Company, New Orleans, La. 


access canals must be located and 
staked to guide dredging operations. 

Leasing of offshore waters adjacent 
to the Louisiana coast really began in 
1946 and 1947. Before that time the 
State of Louisiana had issued a num- 
ber of leases covering bays and coves 
but very few deep-water leases. With 
the start of the accelerated leasing pro- 
gram, offshore 
scribed and located according to a def- 
inite pattern 

A uniform system of blocks of 5,000 
acres each—in most cases, squares 14,- 
750 ft on a side—was projected on a 
map The blocks were designated by 
area and number and a coordinate was 
calculated for each boundary. 
were issued on whole blocks or parts of 
block 

When the Federal Government began 
leasing activities in the Gulf of Mexico, 
the block designations and boundaries 
established by the State of Louisiana 
were retained. With the development 
of methods of dnilling in water 200 ft 
deep, the system of blocks had to be 
extended farther from shore. The same 
designating and desenbing 
the blocks was used 

The coordinates used in desenbing 
the boundaries of the offshore tracts 
are based on the Louisiana Coordinate 
System, which is a Lambert conformal 
projection. This system was developed 
by the U. S. Coast and Geodetic Sur- 
vev: similar systems have been devel- 
oped for each state, This system has a 
south and west of the 
State of Louisiana and every point in 
the svstem is deseribed as being so 
many feet north and so many feet east 


leases had to be de- 


Leases 


system of 


zero position 


of the zero point. The distance between 
any two points ts caleulated by taking 
the difference in the coordinates and 


using the trigonometric 
formula 

Although the lease boundaries in the 
Gulf of Mexico are very accurately and 
definitely described, there is no line on 
the water or posts on the corners to 
define the actual boundary. As in most 
descriptions it is necessary to begin the 
location of a tract from some well es- 
tablished point. In the early stages of 
offshore operations the nearest perma- 


appropriate 
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nent beginning points were the horizon- 
tal control stations along the coast 
which had been established by the U.S. 
Coast and Geodetic Survey. The posi- 
tions of these stations are described in 
accordance with the respective state 
grid Therefore in Louisiana 
the relation between any control sta- 
tion and an offshore lease corner can 
be calculated 

The U.S. Coast and Geodetic Survey 
has established control survey stations 
throughout the United States to pro- 
vide accurate starting points for sur- 
vevs, 4 means of coordinating surveys, 
and a check on survey accuracy. Along 
the coast of the Gulf of Mexico control 
stations were first established 
1850. Since that time the Survey has 
remonumented and supplemented the 
original many that 
there now is a control station about ev- 


systems 


about 


surveys times so 
erv 15 miles along the coast. The dens- 
ity of control stations is much greater 
at the mouths of rivers and in thickly 
populated areas 

During the spring of 1955 the U.S 
Coast and Geodetic Survey established 
new horizontal control stations along 
the coast of Louisiana and located mon- 
uments on 30 offshore platforms. This 
program was instigated by the oil 
companies and partially financed by 
them; 15 oil companies paid $5,000 


each 


In addition, most of the oil compa- 


nies established their own survey con- 
trol along the coast and out on the 
platforms. In a number of cases the 
survev began at the nearest U.S. Coast 
and Geodetic Survey monument some 
10 to 20 miles inland and was extended 
to the coast. There are now survey tow- 
ers all along the coast that have been 
erected by the various companies. Some 
of the survey control data have been 
exchanged between 
most of the towers have been used by 
several companies. Much of the survey 
control work has been duplicated; in 
active areas, as many as six different 
companies have their own survey con- 
trol. 

Since it is impossible to measure long 
distances over water accurately by 
chaining or using a wire line, triangula- 


companies and 


tion is used for most operations in the 
Gulf. The composition of an offshore 
surveying crew will vary according to 
the job, but it will normally include a 
party chief, two or more instrument- 
men, and two or more helpers. Theo- 
dolites are used for most horizontal con- 
trol surveys. Transits or theodolites are 
commonly used for geophysical loca- 
tions, positioning of drilling barges, lo- 
cating pipelines, and making hydro- 
graphie surveys. Signal lights, mirrors, 
and wood or cloth targets are used for 
sighting. 

The offshore surveyor must use buoys 
to mark many of his points. In the 
Gulf, buoys vary from a small piece 
of cork to huge drums with lights and 
radar reflectors. Anchors for these 
buoys vary from sash weights, old drill 
bits, and conerete blocks to convention- 
al anchors that may weigh as much as 
3,000 Ib. Certain U.S. Coast Guard 
specifications regarding lights and col- 
oring must be satisfied when a buoy is 
used to mark a position in the Gulf for 
a considerable length of time. 

One of the primary requirements of 
an offshore surveying crew is good com- 
munication. Hand signals, generally 
used by land surveyors, cannot be used 
because of the distances involved. 
Blinking signal lights using the Morse 
code are emploved to a limited extent 
but radios offer the best method. Small 
walkie-talkie sets are adequate up to a 
distance of about 15 miles and are very 
useful for locating development well 
structures in an established field. For 
distances beyond 15 miles the usual 
boat radios or large pack sets are used. 

Visual surveying offshore is limited 
by two things—the earth’s curvature 
and the weather. Since there are no 
hills or bluffs along the Louisiana coast 
that are high enough to increase visi- 
bility, the surveyor is dependent on 
towers. Thirty-seven miles is the maxi- 
mum distance that can be observed 
from towers about 200 ft above the 
water (the top of an offshore rig is 
about that high). A location can be 
checked roughly at a distance of more 
than 37 miles by observing parachute 
flares fired some 1,500 ft up into the 
air. 
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Weather conditions frequently limit 
visibility. In January and February, 
fog may prevent visual observations 
several hours each day. Crystalization 
of salt particles in the air prevents long 
sights at times. On occasion haze blocks 
visual observations of more than 15 
miles. 

Offshore surveying costs considerably 
more than land surveving, primarily be- 
cause of the transportation problem. 
Sea-going crew boats cost about $240 
a day. The total cost of an offshore sur- 
veving crew is normally about $500 a 
day. The visual surveying cost of locat- 
ing an exploratory well some distance 
from existing control stations is about 
$5,000. 


Electronic surveying 


Electronic surveying utilizes instru- 
ments that measure the travel time of 
radio waves or the phase difference be- 
tween radio waves from two transmit- 
ters. Several types of equipment are in 
common use today—radar, sonic, Shor- 
an, Ravdist, Lorae, and the Tellurom- 
eter. 

Shortly after World War II the oil 
companies extended their search for oil 
in the Gulf of Mexico bevond sight of 
land. This created an immediate need 
for something more than visual survev- 
ing. Several electronic positioning de- 
vices, developed during the war for 
mapping control, precision bombing, 
and aircraft spotting, were adapted for 
use by the petroleum industry. 

During the first few years the most 
widely used methods were radar, sonic 
and Shoran, all of which measure the 
distance between objects by the time 
required for a radio wave to travel be- 
tween them. The radar method is based 
on the measurement of the time re- 
quired for a radio pulse to travel from 
a ship to some object, be reflected 
and return to the ship. The bearing and 
distance to several objects of known 
position can be determined and the 
position of the vessel computed. The 
method — utilizes 
which contain a hydrophone, an ampli- 
fier, and a radio transmitter. The hv- 
drophones on two or more “sono- 
known positions pick up 
sound vibrations from the water and 
transmit them to the vessel. Knowing 
the velocity of sound in water and the 
velocity of radio waves in the atmos- 
phere, the distance between the source 
of the sound vibration and the sono- 


sonic “sonobuovs” 


buoys” at 


buov ean be caleulated. 

The Shoran method is similar to the 
radar method in that a radio pulse 
is transmitted from the vessel, but in- 
stead of being reflected by an object, 
the radio pulse activates a beacon at a 
known position which transmits anoth- 
er radio pulse back to the vessel. The 


elapsed time for the travel of the radio 
pulse is converted into distance, from 
two or more known points, giving the 
position of the vessel. 

Shoran was used much more off the 
coast of Louisiana than the other two 
methods because it is more accurate. 
The equipment generally has an aecu- 
racy of plus or minus 75 ft on any one 
range. All three methods are limited to 
line of sight: therefore, the range 1s 
hmited to about 25 miles when 100-ft 
towers are used. 

As the exploration work moved far- 
ther offshore, electronic methods with 
a greater range became necessary 
These utilize the difference in phase be- 
tween radio waves transmitted from 
two stations at known points. Raydist, 
Lorac, and Decea are trade names for 
methods that utilize the phase differ- 
ence principle; Raydist and Lorac are 
used in the Gulf of Mexico. If the points 
of zero phase difference between two 
transmitters are plotted on a map, they 
form a series of hyperbolas. When two 
pairs of transmitters are used, two hy- 
perbolic families are shown on the map 
with intersecting lines. The indicating 
equipment on the vessel receives the 
signals from the two pairs of transmit- 
ters and determines its line of position 
in each family of hyperbolas. The in- 
tersection of the two lines of position 
determines the position of the vessel. 

In Lorae and Raydist portable trans- 
mitters are often used. However, the 
need for electronic surveying along the 
Louisiana Coast led both the Lorae and 
Ravadist companies to construct about 
twenty permanent radio towers. Each 
was loeatel by a visual survey, and 
Louisiana coordinates were computed 
for each transmitter 

The advantages of the Ravdist and 
Lorae systems are that positions can be 
ascertained at any distance from the 
shore as far as 150 miles: cloudy or 
hazy weather does not interfere with 
operation; any number of ships can use 
the system at any one time; and the 
determination of positions is relatively 
rapid. 

One of the most recent electronic de- 
vices used in the Gulf of Mexico is the 
Tellurometer. The master unit trans- 
mits a series of radio pulses which are 
received by a remote unit and retrans- 
mitted. The time required by the mi- 
crowaves to make the round trip is 
converted to a distance measurement 
The accuracy obtained by eareful op- 
eration 1s much better than that of the 
other electronie svstems. Positions can 
be determined by Tellurometer meas- 
urement of the three sides of a triangle 
or by measuring distances with the 
Tellurometer and angles with a transit 
or theodolite. 

The Tellurometer can be used in 
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cloudy, foggy weather; the equipment 
is easily carried and the accuracy is re- 
markable. The system is limited to line- 
of-sight measurements; therefore the 
range is limited to about 25 miles when 
100-ft towers are used on both ends of 
a line. Although the equipment can be 
used on a boat, its operation is severely 
hampered by wave action and the 
movement of the vessel 

Assuming favorable weather, the 
time required for a specific location is 
one to five days depending on the dis- 
tance from shore and the number of 
location runs made. If the electronic 
equipment must be placed on a ship, 
an additional two davs are required. 
The normal cost of Lorae or Ravyeabst 
for a drilling-barge location is about 
$1,000 a day, or about $3,000 to 85,000 
per location if no time is lost because 
of bad weather 


Typical offshore location 


To correlate the vanous phases of 
offshore surveving, let us go through 
the steps involved in locating a mobile 
drilling barge about 20 miles from 
shore, assuming that there are no drill- 
ing platforms within 20 miles 

The deseription of the proposed lo- 
cation may be in terms of coordinates, 
dimensions from a lease or offshore 
block corner, shot point, or a course 
and distance from a horizontal control 
monument. The grid coordinates of the 
location are caleulated The lease on 
which the barge is to be located is 
checked and the positions of the boun- 
danes are determined, All the available 
maps of the area are examined to ascer- 
tain the depth of water at the location, 
the proximity of other platforms, 
lights, or other objects, whether the lo- 
cation is in or near a restricted area 
such as a navigation channel, fairway, 
or bombing range. The horizontal con- 
trol data in the area are examined to 
see whether the control monuments are 
sufficient for checking the location or 
whether additional tnangulation work 
must be done 

Actual planning of the location op- 
eration 1s then undertaken. The date 
and estimated time of arrival of the 
drilling barge at the location is ob- 
tained from the production division: 
the type of barge is ascertained so that 
the surveying operations can be coor- 
dinated with its actual placement. The 
electronic surveying company is con- 
tacted so that they ean plan to set the 
location buoy. The visual surveving 
crew is orgamzed; their equipment is 
isxembled: boats for their transporta- 
tion are hired ind radios with ade- 
quate frequency and range are ob- 
tained 

About four davs before the mobile 
drilling barge is to be placed, the Ray- 
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dist or Lorac survey boat leaves its 
shore base, starting so as to arrive at 
the nearest calibration point about sun- 
rise. The atmospheric conditions ac- 
companying sunrise and sunset affect 
the radio waves so that operations dur- 
ing those periods are avoided if pos- 
sible. Shortly after sunrise the boat 
proceeds to the proposed location. The 
operator of the electronic surveying 
equipment counts the lanes of position 
as they are crossed and directs the boat 
to the correct position, where a small 
marker buoy is dropped overboard and 
stabilized. The survey boat stops long 
enough for the operator of the elec- 
tronic equipment to note the exact 
reading. The boat then returns to the 
calibration point and the electronic 
equipment is checked again. Readings 
it the calibration point and at the 
buoy location are then radioed to the 
shore base so that the actual position 
of the buoy can be computed. The 
whole operation usually 
days. 

A stand-by boat accompames the 
tavdist or Lorac survey boat to the 
location and places a large buoy near 
the marker buoy dropped by the elec- 
tronic survevors. The stand-by boat 
then anchors near the location and 
waits for the mobile drilling barge to 
arrive. The purpose of the stand-by 
boat is twofold—it acts as a guide sO 
that the drilling barge can proceed to 
the location without loss of time, and 
it provides a check on any movement of 
the location buoy. 

The visual surveving crews 
their shore base in two boats about a 
dav later than the electronic survey 
boats. One boat proceeds to the loca- 


requires two 


leave 


tion and places a man on the stand-by 
boat, then moves on to the nearest sur- 
vev control tower or platform. The 
other survey crew goes to a second sur- 
vey control tower or platform. The 
whole operation is timed so that the 
survevors arrive at the observation 
points shortly before dark. The theod- 
olites and signal lights are placed in 
position and the radio communication 
is checked between the two survey 
erews and the surveyor at the location 
buoy. 

Shortly after dark the position of the 
location is checked by observing a light 
on the boat mast or parachute flares 
fired from the stand-by boat. At a dis- 
tance of 20 miles the theodolite and the 
point being observed must be at least 
57 ft above the water. If the top of the 
boat mast is only 40 ft above the wa- 
ter, the theodolite must be SO ft above 
the water. The surveyors check the lo- 
cation from a third observation point 
if time permits. 

When the drilling barge arrives at the 
location and begins to drop its anchors, 
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Offshore crew boat with surveyors approaches drilling platform. 


the surveyors sight on the derrick and 
direct the barge into the correct posi- 
tion. This is a precaution against loss 
of time caused by the sinking or mov- 
ing of the location buoy by the barge. 
The cost of a mobile drilling barge, 
supply barges; and attendant tugs on 
an offshore job is approximately $10,- 
000 a day. Therefore it is essential 
that no time be lost replacing a buoy 
that has been moved. The surveyors 
continue to observe the drilling barge 
until it is stabilized in contact with the 
bottom of the Gulf, 

The position of the drilling rig is ac- 
curately located by visual observations 
from two or more survey control 
points. This final tie-in gives an accu- 
rate position that can be used for addi- 
tional survey control or by the geologist 
to correlate information obtained from 
the well. 

Weather conditions are important in 
offshore surveying. Rough seas or fog 
may delay a location as much as a 
week. Since many offshore platforms 
are at least a 10-hour boat run from 
the nearest protected harbor, accurate 
advance weather information is essen- 
tial. Most oil companies retain weather 
forecasting services to predict weather, 
wind velocity, and wave heights. 

Visual surveying is used almost ex- 
clusively for locating development plat- 
forms in an established field and for 
locating exploratory wells that are 15 
miles or less from horizontal control 
stations. Visual surveying may be used 
to check the location of wells where the 
sights are more than 15 miles. For lo- 


cating exploratory wells that are more 
than 15 miles from horizontal control 
stations, electronic methods are used. 
Greater tolerances should be allowed 
between locations and critical lease 
boundaries when electronic methods are 
used. 

The surveyor who is locating drilling 
barges or platforms in the Gulf of Mex- 
ico Works under more pressure than the 
surveyor doing work on land. Several 
factors are responsible: 

1. The cost of offshore operations 
and the resulting loss of money if a 
well is incorrectly located place a tre- 
mendous responsibility on the surveyor. 

2. The surveyor must organize his 
work so that there are no delays in the 
construction work or in the moving of 
a barge. Since, as has been mentioned, 
the equipment involved in a normal 
drilling-barge move costs about $10,- 
000 a day, a delay of one hour while 
the surveyor checks the observed an- 
gles or reviews his calculations costs 
about $400. 

3. Unlike the situation in land sur- 
veving, there are no fences, roads, 
houses, creeks, or accommodating land 
owners that can be used as a rough 
check to determine whether the loca- 
tion is properly positioned on the lease. 
The surveyor is entirely dependent on 
the accuracy of the observed angles and 
the correctness of his calculations. 


(This article was originally presented 
as a paper at the ASCE New Orleans 
Convention, before a Surveying and Map- 
ping Division Session.) 
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Storm drainage and 
disposal site 


WALTER L. DUNN, M. ASCE, Associate Professor 


Department of General Engineering, University of Washington, Seattle, Wash. 


, land at the edge of Lake ground to the adjoining swamp. The 


Washington, and adjacent to the eam- upper ends of the underdrains termi- 
pus of the University of Washington, nate in a 20-ft length of 24-in. culvert 
is loaned by the University to the City which is covered with earth. An inlet 
of Seattle as a refuse disposal site. and catch basin is constructed over the 
When filled, it is reclaimed by the upper end of the culvert, as shown in 
University. In 1958, another 25 acres Fig. 1. This system of French drains 
adjacent to the campus, which had has provided an economical means of 
been filled with refuse by the city, was storm-water disposal for more than a 
surfaced for parking. Large seepage year. 
pits were constructed on the finished Disposal of water within the refuse fill 
fill to determine whether storm water has several disadvantages, one of which 
could be disposed of by this method ix the foul odors released. Leaching of 
However, heavy rains have frequently organic materials oecurs as the water 
flooded the area and the pits have not passes through the fill. However, a sam- 
proved very satisfactory pling program carried out in’ Union 
In 1959, when 10 more acres were Bay and adjacent Lake Washington for 
surfaced for parking, another method several vears has indicated that no ad- 
of storm-water disposal was tried. ditional pollution has been getting into 
Large French-type drains were “built the lake. The great quantities of peat 
in” as the refuse was placed. Waste and growing vegetation undoubted) 
lumber from razed homes and build- provide a buffer between the refuse fill 
ings was used to construct French and the lake 
drains about 20 ft wide, 10 ft deep, Domestic garbage and rubbish dis- 
and several hundred feet long. The posed of at the site is placed in cells 
drains carry the storm water under- and covered with earth daily, so that 


! Parking (asphalt surface 


Gas burner Waste lumber, 
O ft deep by 20 ft wide 


Concrete - biock 
basin 
24” galv. corr, pipe 


of waste gas at Un- 

ion Bay. Seattle. 

refuse site oxidizes FIG. 1. Schematic profile shows how French storm drains 
methane and de- are placed for gas collection at the Union Bay refuse site. 
stroys odors. Photo Main fill consists of domestic rubbish and garbage and of 
courtesy Post public rubbish. Domestic garbage and rubbish is placed in 
Intelligencer, Seat- 6-ft layers and covered daily with one foot of earth: public 
tle, Wash., by Stuart rubbish is compacted but covered only when placed as up- 


B. Herz. permost fill. 


August 1960 ¢« CIVIL ENGINEERING 


‘ 
is 
4 5 
: 
4 
ae 
68 
| : 


A French drain of waste lumber is being 
“built in” to the refuse fill. Photo courtesy 
University of Washington, by Whitie 
Martin. 


the storm water does not directly leach 
through this somewhat putrescible ref- 
use, However some water does get into 
the refuse cells since they are placed 
under and beside the French drains, 
with only 1 foot or two of earth cover 
het ween 

Working in reverse, the large under- 
drains gus 
composition of — putrescible 
which escapes through the culvert and 
inlet. This gas is about 60° percent 
methane and 40 percent carbon dioxide 
and nitrogen, with traces of odor-caus- 
ing compounds. Controlled burning at 
the specially constructed inlets oxidizes 
the methane and the 
odors of the trace compounds. An ac- 


also collect caused by de- 


matter 


destrovs foul 
companyving photo shows the gas burn- 
ing at one of these Previous, 
this waste gas was burned on a smaller 
scale, as the writer in 
Civin ENGinerrinc for November 
1057 790). Although the inlets 
could be water-trapped, it is not desir- 
thle to do so. The gas pressure would 
ind the gas would eventually 
through cracks in the 

Three of the combination gis burn- 
ers and French drains burn nearly con- 
weather. Other 
ire being constructed as 
of these is 


inlets 
reported by 
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up 
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tinnously during wet 
Freneh drains 
the fill 
<hown an 

It is not known 


will continue to be 


progre ind one 


photo 
long the gas 


but the 


how 
produced, 
regular addition of storm water should 
expedite decomposition, It is hoped 
that 


may cease 


ind odors 
iffer a 
cumulation and 
of the fill will reduce the capacity of 
the drains, but it is expected that they 
remove storm water 
After that, redueed 
permit economical 
storm-sewer system, 


Silt ae 


the 
lew vears 


continuous settlement 


will continue to 
lor several 


settlement 


years. 
may 
construction ot 


69 


© @ 


Piene’s Port of Inchon has an ex- 
ceptionally high tidal range, which is 
exceeded at only a few locations in the 
world, such as the Bay of Fundy and 
Cook Inlet. Inchon’s daily tidal range 
varies with the lunar phases from 9 to 
30 ft and the annual range is as great 
as 33 ft. 

Inchon is the second largest 
port of South Korea, these conditions 
i hindrance to economic de- 
velopment. At low tide great areas of 
the harbor are exposed as mud flats, 
preventing dockside loading and un- 
loading and requiring lightering from 
inchorages in the main channel. Even 
lightering is complicated by tidal cur- 
rents in the channel, which reach 3 to 
35 knots. 

To overcome this harbor problem, 
the Japanese, in 1914-1916, during their 
occupation of Korea, constructed a ti- 
dal basin which permitted ships to load 
and unload at dockside. This basin con- 
tinued im until Korean 
War, when the lock gates, machinery, 
and much of the masonry were severely 
demolitions by retreat- 
ing UN forces. After the recapture of 
Inchon in March 1951, the U.S. Army’s 
5Oth Port Construction Company re- 


since 


have been 


operation the 


damaged by 


paired the lock sufficiently to permit 
operation of the basin up to the pres- 
ent time. However, the combination of 
war damage, expanded use and limited 
maintenance from military necessity, 
normal wear since construction, and de- 
sign deficiencies for present-day opera- 
tional requirements created a need for 
major reconstruction. To meet this 
need a joint project was developed by 
the Republic of Korea and U.S. gov- 
ernments and the task of rehabilitating 
the tidal basin was assigned to the 
Corps of Engineers. 


The tidal basin 


The tidal basin is a 24.6-aecre pool, 
1,490 ft long by 717 ft wide. It is con- 
nected to the main harbor by a lock 
and a deep-water channel. The lock is 
60 ft wide and ean accommodate ships 
up to 420 ft long. Control of the lock is 
by two sets of miter gates. As high tide 
approaches, the gates are opened to 
permit the water level in the basin to 
reach the maximum height of that 
tide; then the gates are closed. Opera- 
tion of the gates for ingress and egress 
of ships except at high tide of course 
takes water from the basin, but this 
expenditure plus normal leakage causes 


TIDAL BASIN AND LOCK 
FOR KOREAN PORT 


DANIEL A. RICHARDS, F. ASCE, Colonel, Corps of Engineers, U.S. Army 


District Engineer, Far East District, Seoul, Korea 


Inchon tidal basin, in Korea. is currently being rehabilitated at a cost of two million 
dollars. The basin, 1,490 ft long and 717 ft wide, is connected to the main harbor by 
a 60-ft-wide lock and a deep-water channel. 
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Water pours from 100-ton leaf of a miter 
gate at Inchon harbor as it is lifted onto 
a dolly during the rehabilitation of the 
lock. When in place, all leaves are fully 
recessed into the lock walls to permit 
full utilization of the channel width. 


an average drawdown of only about 2 
ft during the cycle from high tide to 
high tide. 

As in any rehabilitation work, the 
first task confronting the design en- 
gineers was to determine the economics 
of repair versus replacement. An initial 
survey was conducted in June 1957 by 
representatives of the Engineer, Eighth 
U.S. Army, and the U.S. Army Engi- 
neer District, Chieago. As a result of 
this survey, the design responsibility 
for the work was assigned to the Seattle 
District and the construction and over- 
all responsibility for the project to the 
Far East District. The Seattle District 
conducted further investigations dur- 
ing the summer of 1958 and from these 
developed the analyses that formed the 
basis for the final plans and specifica- 
tions. 


Essentially the work of rehabilitation 
is divided into four major parts—the 
lock, the basin, the entrance guide wall, 
and miscellaneous facilities to improve 
operation. Of these, the lock and the 
south wharf in the basin posed the 
greatest problems as regards determi- 
nation of existing conditions and the 
extent of the work required to put 
them in first-class condition. 


The lock 


Each miter gate consists of two hol- 
low structural steel leaves 33.4 ft wide 
by 4 ft thick. Leaves at the basin end 
of the lock are 36 ft high and weigh 
100 tons each; leaves at the harbor 
end are 44 ft high and weigh 120 tons 
All are fully recessed into the lock walls 
to permit utilization of the entire chan- 
nel width. Inspeetion of the leaves in- 
dicated that they were structurally 
sound and that no serious deterioration 
had occurred in the skin or the internal 
members. However, the pintles and 
caps were badly worn, all seals required 
replacement, and the walkways and 
supports were damaged beyond repair. 
Estimates of the cost to rehabilitate, 
including removal, sandblasting or 
scraping to bare metal, repair or re- 
placement of damaged members, re- 
painting, replacing of seals, pintles, and 
caps, constructing new walkways and 
replacing access ladders, and reinstall- 
ing the gates showed a cost, including 
i 50-percent contingency factor, of less 
than two-thirds the cost of new gates 

Stoplogs were needed to permit de- 
watering of the lock and basin, and 
three schemes for providing them were 
investigated. One rejected scheme em- 
ployed stoplog sections and removable 
guides and the other a floating bulk- 
head, either to be placed across the ex- 
treme harbor end of the lock. Either 
scheme would have eliminated the ne- 
cessity for culvert portal bulkheads 
However, the extra steel required for 
the greater length, plus the faet that 


Old South Wharf in Inchon tidal basin had suffered severe damage to outer row of 
piles and fender system. The wharf is being completely rebuilt. utilizing concrete pil- 


ing and a concrete deck. 


the floating bulkhead could only be 
placed with the water level at El. 15.0 
ft or better, thereby necessitating much 
more pumping, caused these methods 
to be rejected in favor of the less ex- 
pensive scheme adopted, The latter em- 
ploys 7 stoplog sections of two-plate 
and three-plate girders with common 
skin plates, to be placed in rebuilt 
stoplog slots inside the channel. 

Steel bulkheads will be placed over 
the culvert portals after the installa- 
tion of the permanent sealing surfaces 
and guides, using rubber seals on the 
top and sides and «a wood seal on the 
bottom. Water pressure plus final ealk- 
ing of the bottom by a diver will pro- 
vide a tight seal. A small cofferdam was 
utilized to permit continued use of the 
lock during reconstruction of the stop- 
ind the same cofferdam will 
be used for installing the sealing sur- 
faces and guides for the culvert bulk- 
heads. This method permits dewater- 
ing to begin at low tide, thus minimiz- 
ing the amount of pumping required 
to clear the lock and basin. Even so, up 
to 155 hours of pumping will be re- 
quired with the design capacity of the 
dewatering pumps at 9,000 gpm 

While the lock is dewatered, a final 
inspection will be made of its walls and 
bottom and of the gate sills and quoins. 
The investigations possible to date 
have shown that the sills and quoins 
will require considerable repair fo as- 
sure tight seals when the gates are re- 
installed. Repairs to lock walls and bot- 
tom are expected to be minor. 

Since it was not possible to examine 
the culvert valves before the lock was 
dewatered, their actual condition was 
not known. However, assumptions were 
made and from these and a 100-percent 
contingency factor, it was determined 
that rehabilitation 
plished for approximately one-third the 
cost of new valves and frames. 

\ reasonably aceurate inventory of 
miter-gate and 
was possible 


log slots, 


could he nccome- 


the condition of the 
culvert-valve machinery 
and it was determined that it could be 
brought to first-class ~hape, iwain for 
approximately one-third the cost of 
new. All shafts, bearings, motors and 
motor pinions will be replaced, as will 
certain gears. The only design change 
will be the addition of roller supports 
under the rims of the miter-gate bull 
gears to eliminate excessive wear of the 
shafts after repair 

There are, of course, many lesser 
items of work in the lock area. These 
include buildings for the harbor master 
and for maintenance, a complete new 
electrical system, a fuel-line crossover 
to replace an existing expedient, ce- 
ramiec-tile tide gages, and aecess lad- 
ders. Minor seepage into pits and gal- 
leries will be eliminated by pointing up 
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cracks and painting with an expansive 
material, Ventilation will be provided 
for machinery pits, and both espla- 
nades will be repaved. 


Reconstruction of South Wharf 

Another important feature of the re- 
habilitation work is the South Wharf 
in the tidal basin, as has been men- 
tioned. Determination of the best meth- 
od to employ in reconstructing this 
wharf involves a number of considera- 
tions. The existing wharf was a con- 
crete-deck structure about 30 ft wide 
and 1,200 ft long extending along the 
south side of the basin. The deck wa- 
supported on two rows of concrete 
piles and a heavy masonry retaining 
wall. Damage to the structure had been 
extensive. The fender svstem was com- 
ind the outer row of pil- 
ing was badly broken. An analysis of 
the pile spacing and deck construction 
indicated that the wharf was designed 
for a loading considerably less than the 
500 to 600 psf used for modern dock 
design. 

The need for a design that would 
permit a future railroad on the wharf 
compounded the problem of strength- 
ening and repairing the existing strue- 
ture. Further, dredging of the basin to 
the required depth of —6 ft at the front 
face of the wharf would undereut the 
toe of the slope supporting the retain- 
ing wall to a dangerous extent. For 
these reasons, it was found impractical 
to repair and strengthen the existing 
structure. Three possible types of re- 
ronstruction were considered—timber 
piling with a timber deck, concrete pil- 
ing with a concrete deck, and a steel 
sheet pile bulkhead backfilled and paved 
with concrete. 

The idea of a timber strueture was 
quickly dismissed in spite of its lower 
first cost. Even properly treated tim- 
bers and piling have a relatively short 
life, and no loeal piling or timbers are 
available in Korea. Even with spud- 
ding, the driving of wood piles through 
the existing debris and riprap would be 
difficult and would require extensive 
clearing. And finally, maintenance of 
the structure would be difficult with the 
niprap slopes under the wharf 

Preliminary analvsis of the remain- 
ing two solutions showed a 3-percent 
higher cost for the concrete structure 
over the sheetpile bulkhead and certain 
construction advantages for the latver. 
Preliminary designs were prepared for 
both these types of structure. The bulk- 
head design called for a continuous wall 
of the largest Z-section of sheet piling 
normally rolled. The section would be 
reinforced at the point of maximum 
bending with two 5-in. x 4-in. flat bars. 
The wall would be supported about 17 
{ft below the top with continuous wales 
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FIG. 1. Cross section of South Wharf, Inchon tidal basin, shows low-level concrete de- 
sign adopted for the rebuilt structure. Main advantages of this type are low long-range 
maintenance and better utilization of Korean labor. 


tied to a sheet pile anchor wall by rods 
of 344-in. diameter on 6-ft centers. The 
anchor wall would be 76 ft back of the 
bulkhead, bevond the eritieal slope line 
established by soil studies. 

The superstructure of the present 
wharf and parts of the piling and ma- 
sonry that would interfere with the in- 
stallation of the tie rods and compuc- 
tion of the fill would be removed. The 
backfill would consist of compacted 
well-graded granular material with a 
filter zone adjacent to the bulkhead to 
facilitate drainage and prevent loss of 
fines through weepholes in the bulk- 
head. The concrete slab over a gravel 
subbase would be designed to withstand 
a wheel load of 15,000 Ib. Steel above 
low water would be painted and metal 
protection would be provided. 

The conerete-pile design with which 
the bulkhead design was compared 
would consist of a low-level concrete 
wharf with a relieving platform con- 
sisting of 3 ft 9 in. of gravel fill and a 
concrete slab (Fig. 1). A low-level 
structure was selected in preference to 
a high-level one as the gravel fill 
would provide greater flexibility for 
utilities and the future railroad load- 
ing. The low-level deck would also be 
low enough to prevent barges from 
drifting under the structure if the 
fender system should be broken, and 
the fender svstem could be braced at 
the bottom of the pile caps, eliminating 
the need for fender piles. 

Adoption of the conerete-pile design 
would require more complete removal 
of the existing structure than the bulk- 
head design, and driving of the con- 
crete piles would be hampered by any 
remaining debris or riprap. On the 
other hand, cement and_ reinforcing 
steel are more readily available than 


steel sheetpiling, which would have to 
come from the United States. Also, 
there would be no problem of metal 
protection, and maintenance would be 
less. 

Data collected after the preliminary 
analysis was made indicated that the 
conerete structure would cost no more 
than the bulkhead structure. Since 
long-range maintenance would be less 
and greater use could be made of Ko- 
rean labor, the conerete type was 
adopted. 

Final design of the whole project 
was completed by the Seattle District 
in April 1959. In June, the Far East 
Distriet awarded a lump-sum construc- 
tion contract after soliciting bids from 
16 United States and 3 Korean con- 
tractors. United States contractors 
failed to respond and the contract was 
awarded to the low Korean bidder, 
Hyun Dai Construction Company Lim- 
ited, Seoul, Korea, for approximately 
$2,000,000, funded jointly by the U. 8. 
and Republie of Korea governments. 

Design was accomplished in the Se- 
attle Distriet, Corps of Engineers, un- 
der the direction of Noble A. Bosley, 
Chief, Engineering Division; Sydney O. 
Steinborn, Chief, Design Branch: 
Frank Louk, F. ASCE, Assistant Chief, 
Design Branch for Civil Works; and 
under the direct supervision of Harry 
W. Erickson, M. ASCE, Project Engi- 
neer. 

Completion of the Inchon Tidal Ba- 
sin is scheduled for the fall of 1960. 
When completed the basin will pro- 
vide the United Nations Forces and the 
Republic of Korea with dockside load- 
ing and unloading facilities in what will 
be, because of its tremendous tidal 
range, one of the unique harbors of the 
world. 
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; Slide deposits and slide scarp are seen on south wall of Madison Canyon. Quake 
Lake is in foreground. 


MADISON 
CANYON 
SLIDE 


KEITH R. BARNEY, F. ASCE, Major General, U.S. Army 


Division Engineer, U.S. Army Engineer Division, Missouri River, Omaha, Nebr. 


Water overflows spillway in a thin sheet before permanent spillway is cut. Quake 
Lake is in background. Note the braided stream on the downstream face of the natural 
dam. 


0. of the greatest demonstrations 
of the force of nature in the recorded 
history of the North American conti- 
nent occurred on Monday, August 17, 
1959, at about 11:38 p.am., Mountain 
Time. This was the tremendous earth- 
quake which struck the Rocky Moun- 
tain area and which triggered the large 
movement of rock ordinanly referred 
to as the Madison Canvon Slide. Some 
43,000,000 en vd of material moved 
into and across the Madison River 
forming a natural dam, extending over 
4,000 ft along the eanvon at the base 
and more than 200 ft high. 

The Madison River, one of the best 
fishing <treams in the world, mees high 
in Yellowstone Park and flows gener- 
ally west and north to a junction with 
the Gallatin and Jefferson Rivers to 
form the Missouri River at Three 
Forks, Mont. (Fig. 1). The country 
between West Yellowstone and the 
plateau through which the Madison 
flows is high and rugged. Within this 
area the waters of the Madi-on River 
are stored in Hebgen Lake for subse- 
quent regulated release from Hebgen 
Dam. 

West Yellowstone has an elevation of 
about 6,500 ft and the river bed at the 
downstream end of the Madison Can- 
von had an elevation of about 6,235 ft 
The canvon walls are steep ind rise to 
elevations in the S000 to 1LO.000-ft 
range. A principal highway connecting 
the Helena area and the Yellowstone 
Park ran through the eanvon. Before 
the earthquake there were numerous 
developments in the canyon, generally 
for recreation purposes and for the ae- 
commodation of tourists 

The earthquake, with an epicenter 
estimated to be somewhere in the 
southwestern part of Yellowstone 
Park, produced shocks of very great 
magnitude, measured at 7.5 to 7S on 
the Richter Seale. (By comparison, 
tichter Seale readings of the great San 
Francisco and Tokvo earthquakes were 
8.2 and 7.7 
ments in the reeent Chile earthquakes 
ranged from 7.25 to 8.5.) There were 
numerous major aftershocks, meluding 
one at 12:59 am. on the ISth of Aug- 
ust having a magnitude of about 6.5, 
another at 1:44 a.m. on that dav hav- 
ing a valne of 6.0, and muimerous less 
severe shocks which continued literally 
for month- 

Over 1S00 separate tremors were 
counted up to December 2, 1959. It has 


respectively; five move- 


been reported that the orginal earth- 
quake lasted 35 minutes, one of the 
longest periods for an earthquake on 
record. A major fault line was devel- 
oped, extending for miles generally 
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south of Hebgen Dam. Relative verti- 
eal displacement of natural ground at 
this fault line amounted to as much as 
20 ft in some localities. 

Damage to structures was not severe. 
In the earthquake area, nine people 
are known to have died; it is estimated 
that there were 1S additional deaths oi 
persons whose bodies were not recov- 
ered. Most of the deaths occurred at 
the major slide, 

The shde mass blocked entrance and 
exit from the lower end of Madison 
Canvon, except for the hardiest of peo- 
ple on foot, and several breaks on the 
highway east of Hebgen Lake similarly 
denied entranee and exit from the up- 
per end of the canyon, About 500. peo- 
ple who were in the area for the night 
were thus trapped. As part of the mo- 
hilization directed by the State of 
Montana Civil Defense organization, 
contractors in the employ of the State 
Highway Department bulldozed “shoo- 
flv” roads around the breaks of the 
highway along Hebgen Dam. By eve- 
ning of the first dav all vehicles whose 
drivers so desired were able to move 
out of the area. 

Observers from the Corps of Engi- 
neers moved into the shde area the 
first dav. They reported the Madison 
fiver completely cut off, a lake start- 
ing to form behind the slide mass, the 
damage to Hebgen Dam, seven miles 
upstream, and the continuing of earth- 
quake aftershocks 
ports, the Division Engineer and mem- 
bers of his staff arrived on the 20th of 
August, and the Engineer, 
Garrison District, set up an office at 
West Yellowstone on the 21st. That 
same day the Governor of the State 
requested assistance from the Depart- 
ment of the Army with regard to alle- 
viation of the flood hazards, and the 
Chef of Engineers instructed the Divi- 
sion to provide that assistance. 

A major complication in seeking a 


Sased on these re- 


FIG. 1. Madison Canyon and the earthquake slide area near 


Yellowstone National Park. 


Downstream toe of slide deposit indicates blocky nature of surface rocks—dolomites. 
These large rocks broke up badly, even with “gentle” handling. 


practicable solution of the slide prob- 
lem was the fact that the lake behind 
Hebgen Dam was nearly full at the 
time of the earthquake and that the 
dam, having been damaged, might pos- 
<ibly fail. The volume of water in Heb- 
gen Lake was more than four times that 
which the area behind the slide deposits 
(named early, Quake Lake) could ac- 
commodate. Water from Hebgen Lake 
could be shut off at the dam as desired. 
It was highly desirable, however, to 
draw Hebgen Lake down as rapidly as 
possible to minimize the effeets of pos- 
sible dam failure, to permit inspection 
and repair of the dam and to have as 
much storage space as possible for the 
<pring snowmelt runoff. However, until 
a spillway over the slide was completed 
in late October, only 58,000 acre-ft 
more than inflow had been evacuated 
from Hebgen Lake, corresponding to a 
drop in pool level of about 5 ft. 

Prior to the slide huge dolomite 
masses on the south eanvon wall acted 
as buttresses to support the thin-bed- 
ded schists and gneisses forming the 


FIG. 2. Geological 
downstream. 


main mountain mass. When the quake 
shattered the dolomite buttresses, the 
weaker schists were left without sup- 
port, and sliding took place along bed- 
ding planes which dipped about 50 deg 
toward the river. By virtue of greater 
momentum, large shattered dolomite 
fragments of the buttress moved ahead 
of the rest of the slide material to the 
other side of the eanyon, reaching a 
height of about 400 ft above the river 
bed. The whole slide mass seems to have 
moved, basically, in such a way as to 
preserve the same relative position 
which the materials composing the 
mass had before the movement started; 
that is, apparently very little tum- 
bling action occurred within the sliding 
miss. 

Some of the slide material came 
down from a height as much as 1,400 
{t above the bed of the canyon. The 
top of the slide searp now has extreme- 
ly steep back slopes and numerous 
cracks of 1- to 6-ft displacement. Move- 
ment gages have indicated no addi- 
tional displacement despite numerous 


cross-section through the slide, looking 
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earthquake aftershocks. A future earth- 
quake in the area could trigger another 
slide. 

Fortunately, the materials in the 
slide mass acting as a natural dam were 
arranged roughly in the manner that a 
designer would zone a rock-fill dam. 
Relatively impervious material up- 
stream consisting largely of weathered 
gneiss and schist, with voids almost 
completely filled, acted and continues 
to act as an upstream blanket. The 
rest of the natural dam was graded 
from relatively competent gneiss and 
schist in the central portions to mas- 
sive dolomite-quartzite blocks in’ the 
downstream toe. The downstream side 
originally had a flat slope of about 1 
on 12, the upstream side, a slope of 
about 1 on 7, and the base width of 
the whole mass was from 5 to 8 times 
as great as is normally required in 
building a non-overflow rock-fill dam of 


the same general height 

It was concluded that the slide mass 
could be shaped and armored to act as 
a stable overflow dam. Some engineers 
ventured the opinion that all flow 
would pass through the slide material 
and very little, if anv, would flow over 


its surface. Only a_ relatively small 
amount of water actually passed 
through the fill: perhaps 200° efs 


percol ited through just before ove rtop- 


ping of the mass occurred. 


The overflow spillway 

With Hebgen Dam releasing only 
inflow, it was estimated initially that 
Quake Lake would fill in 3 to 5 weeks, 
assuming that percolation through the 
Consider- 
ing the small amount of time available 


slide deposits was negligible 


before overflow would occur and the 
tremendous amount of mechanical ex- 
eavation that would have been required 
to lower the crest of the slide mass 50 
ft or more at the outset, it was ini- 
tially decided to eut down the top ele- 
vation of the slide as much as time be- 
fore overflow would permit while si- 
multaneously shaping and armoring 
the spillway surface. This work was ac- 
complished in the dry whereas the later 
work, which was designed to gradually 
lower the crest of the spillway 50 ft, was 


10° rock thickness 
7" rock thickness 


done under flow conditions. This pre- 
pared the spillway so it could be safely 
abandoned to nature during overflow. 

The amount of overflow could be and 
was controlled to a major extent by 
specifying the releases from Hebgen 
Dam. In this connection especially, the 
Montana Power Company, owner of 
that dam, cooperated splendidly with 
the Corps of Engineers. 

Examination of available data indi- 
eated that the maximum discharge 
from Hebgen Dam had been about 
6,000 efs for a period of over forty 
vears. A design discharge of 10,000 efs 
was adopted. It appeared that there 
was sufficient rock available having a 
median size of 2 to 3 ft or larger to 
armor the entire length of the spillway 
Based upon a maximum flow of 10,000 
efs, a channel width of 250 ft (for thin, 
uniform spreading of the water sheet), 
a median rock size of 2 to 3 ft and 
larger, the best iV lable data ind 
computations indicated that the chan- 
nel bed slope should not exeeed 10 per- 


cent. 

Poor surface material, particularly 
in the upstream ind central reaches of 
the slide mass, removed and re- 
placed with at least 7 to 10 ft of armor- 
ing material. It recognized that 
the design channel would require con- 
particularls 
5 percent, 


Was 
was 
tintung maintenance, 
where bed slopes exceeded 
and that considerable adjustment of 
the rock-fill configuration would take 
place under the action of overflowing 
water. 

Construction followed the 
plan, but not completely. Fig. 3 shows 
the plan ind profile through the slide 
dam. Downstream from Station 124-00 
the shde material seemed to consist al- 


design 


most entirely of verv large rocks, a- 
previously indicated. Beeause of this 
and beeause of lack of time before 


overflow, operations in this reach con- 
sisted primarily of transverse leveling 
to fill the undulating natural swale 
along the left side of the slide mass. As 
a result, from Station 12+00 to Sta- 
tion 6+00 the channel bed had an 
erage slope of about 14 percent instead 
of the desired 10 percent 

The surface lavers of rock in this 


iv- 


Spillway crest (El 64504) 


6450 ,- 10° rock thickness 
Beginning of rock » 
= 6400 \ 5 through the slide 
© End of rock Siope = 5%, d “ Madi 
> am in adison 
Slope = 10% 
* 6350 \ Canyon. Later the 
$ Original slide surtace | spillway crest was 
© 6300} =14%, 
Slope = 14%, lowered 50 ft by 
.. elevation before side | mechanical equip- 
ment, aided by the 

6200 || force of flowing wa- 


40400 ter. 


August 1960 « 


reach were unavoidably shattered and 
crushed by bulldozing operations. Bull- 
dozing operations also crushed and 
shattered the top two or three feet of 
the spillway surface armor in other 
reaches upstream It was expected that 
much head cutting and gullying would 
occur in the lowermost reaches and 
would progressively work upstream 
Overflow of the spillway occurred on 
September 10 

From September 10 to 25, head cut- 
ting and erosion were held in check by 
dumping in the largest rocks available 
and by limiting Hebgen releases. How- 
ever, as better materials replaced poor- 
er, it Was possible to gradually increase 
the but Hebge n 
Lake was proceeding more slowly than 
desired. Furthermore, the supply of 
ipparently good rock was being rapid- 
the stream, 
building an 
downstream from the original 
the slide mass 

As the intenor of the rock mass be- 
came more and more exposed, it was 
found that the rocks were significantly 
Also 


it was found that in the course of their 


flows, drawdown of 


ly depleted by hungr\ 


which was weradation fan 


toe of 


smaller than had been supposed 


journevs down one side of the eanvon 
ind up the other, the rocks had actual- 
lv been cracked and weakened far more 
than appeared on initial visual inspee- 
When subjects d to relatively gen- 
tle handling by equipment, much of the 


tion 


which appeared solid in rela- 
broke up in small 


dolomite 
tively large stones, 


pieces 


Drop structures studied 


tock drop structures built to eleva- 
tions such that reaches between drop 
structures and all other reaches of the 
channel would have had bed slopes not 
exceeding 5 percent were considered 
Remotely located quarries would have 
had to be opened and operated to pro- 


vide large, competent rocks for the 
drop structures. Time for construction 
and costs involved indicated that the 


drop-structure scheme was infeasible 


Lowering the spillway 


The objective of the final phase of 
spillway work was to reduce sufficiently 
the volume of water stored in Quake 
Lake and the head on the slide dam to 
perm't very high releases from Hebgen 
Dam, plus incremental flow, to pass 
over the spillway for an extended pe- 
riod without ineurring any major risk 
of sudden failure of the slide mass after 
abandonment to the forces of nature 
Thus, the spillway crest was to be low- 


ered about 50 ft by making use of 
both the transporting power of the 
overflowing water and available me- 


chanical equipment. By this time addi- 


tional studies and repairs to the earth 
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fill at Hebgen Dam had led to the 
consensus that the dam, built in 1915, 
was not likely to fail. The urgeney of 
drawing down the 346,000-aere-it Heb- 
gen Lake remained. 

Lowering the spillway commenced on 
Sept. 25 by mechanically loosening 
the armoring material on the crest, 
which by virtue of a sorting process 
of the flowing water, and continuing 
maintenance, had become highly resist- 
ant to movement by dynamic water 
action. Thus, initially, the eut-down 
proceeded rather slowly, and the lake 
level fell only a few inches a day. This 
was largely because energy slopes at 
and near the crest were insufficient to 
transport surface rocks 

Draglines were used to exeavate a 
channel trough about 50° ft wide 
and near the crest, the width being 
largely dictated by the limit of reach 
of the draglines. Concentration of flows 
in a comparatively narrow width had 
the effect of increasing energy gradi- 
ents with the result that as the trough 
deepened, more and more material was 
transported by the water. While drag- 
lines were exeavating the trough and 
as more water concentrated in the 50- 
ft trench, other equipment worked in 
shallow depths, 

Stockpiles of better rocks at various 
strategic points were ready to be 
pushed into the stream if a need arose 
to prevent the increasingly forceful 
stream from getting out of control 
during the eut-down. However, the 
stockpiles were not needed. The Quake 
Lake level was lowered without undue 
difficulty; in the last stages of spillway 
lowermg the pool level dropped as 
much as 3 ft per day. 

It is interesting to note that an en- 
ergy slope of about 3 percent was re- 
quired for appreciable — hvdraulie 
movement of exposed rocks. On Oct. 
28, 1959, the Quake Lake level was re- 
duced to El. 6400 and the lake contain- 
ed only about 36,000 acre-ft of water 
This compared with a peak at El. 6453 
and a peak lake storage of 80,000 acre- 
ft. When the lake and overflow spillway 
were inspected in June 1960, there ap- 
peared to be no substantial structural 
change. 


Equipment and quantities 


The first equipment for reshaping 
the slide arrived on the job on August 
25. All equipment was rented on an 
hourly basis through the Associated 
General Contractors of Montana un- 
der “Plan Bulldozer.” The Government 
paid a fixed rate for each piece of 
equipment, which included pay for the 
operators, and fuel and maintenance 
of equipment. Principal equipment 
used consisted of: D-S and D-9 dozers; 

214- and 3-cu vd shovels; 22-ton 
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To lower the surface of Quake Lake, heavy equipment was used to dig 700,000 cu yd 
from a pilot channel. Flowing water moved nearly two million cubic yards of addi- 


tional material. 


end-dump trucks: and 4-cu vd drag- 
lines. A 6-cu yd dragline, introduced in 
latter stages of construction, proved 
invaluable. 
Quantities 


involved in different 


phases of the job may be of interest. 


Exeavation for spillway 
im the «dry Cinitial) 600 000 cu y 
Spillway armorimg im the 
dry 160.000 cu y 
tandem fill in «pillway 
bulldozed in from 
south «le 100.000 cu y 
Rock hauled and placed 

n spillway (12 Sep- 

tember through 9 Oe- 

tober) 640 000 cu 

wk from 
spillway during cut- 

lown (30-it lowermng) 
Maternal reteoved by 


stream 


700.000 cu 


overflowing 

and deposited m 

delta 1,750,000 cu yd 
Comestruction of Access 


20 miles 


awl haul roads 


Communications 


Immediately after establishment of 
the project office at West Yellowstone, 
radio networks were set up to provide 
rapid two-way voiee communication. 
Single side band (SSB) radio equip- 
ment was utilized to maintain radio 
communication between the project of- 
fice and the Garrison District head- 
quarters at Riverdale, N. Dak. 

frequeney-modulated sys- 
tem of radio stations provided voice 
communication between the project of- 
fice and base stations in office trailers 
located on the slide mass, downstream 
from the slide area, and at Hebgen 
Dam. FM radios installed in a num- 
ber of automobiles and light trucks and 
several “handi-talkie” radio sets in the 
slide area were also tied into this svys- 
tem. Beeause of mountainous terrain 
between the slide area and the project 
office, it was necessary to install an au- 
tomatic radio relay station, through 


which were funneled all radio commu- 
nications between West Yellowstone 
and the base stations. 

To conserve time, the project of- 
fice at West Yellowstone utilized two 
single-engine, three-passenger mono- 
planes to transport key personnel be- 
tween West Yellowstone and the slide 
area and to dispatch personnel and ma- 
teriel between the District headquar- 
ters at Riverdale and West Yellow- 
stone. These planes as well as a two- 
passenger helicopter were also used for 
aerial reconnaissance and for other er- 
rands as required. Their use materially 
expedited administrative support of the 
construction operations. 

The execution of the work was under 
the direction of Lieutenant Colonel 
Walter W. Hogrefe, Garrison District 
Engineer, with supervisory personnel 
furnished by his District, supplemented 
by further supervisors, particularly in 
the field of rock handling, from the 
Kansas City and Omaha _ Districts. 
James L. Sherard, M. ASCE, and Stan- 
levy F. Gizienski, F. ASCE, were en- 
gaged as consultants on preliminary 
appraisal of the slide as a permanent 
dam. A Board of Consultants, consist- 
ing of Lorenz G. Straub, F. ASCE, Ar- 
thur Casagrande, F.ASCE, Edward 
B. Burwell, Jr., F. ASCE, and I. C. 
Steele, F.ASCE, was established to 
guide planning and execution in oper- 
ations. 

The valuable assistance rendered by 
Nicholas L. Barbarossa, F. ASCE, in 
the preparation of this paper is aec- 
knowledged. 


(This paper was presented by General 
Barney at the ASCE Reno Convention 
be fore a jomt NE ssion of the Sail Me on 
chanics and Foundation Division of 
ASCE and the U. 8S. Committee: of The 
International Congress on Large Dams.) 
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Driver installs piles near the navigation channel. The higher bents on each side of the channel are being cast in place. 


Bridge towed 200 miles 


for 
erection 


D. W. MILHAN, M. ASCE, Chief Engineer 
Prestressed Concrete Products Company 


Mandeville, La. 


Prestressed piles, precast caps, and 


twin prestressed slabs for the 3%-muile 


bridge across Pensacola Bav, Florida, 
are being fabricated near New Orleans, 
La., and moved to Pensacola, Fla., for 
issembly, a nearly 200 
miles. The piles are 54 in. in diameter 
and up to 164 ft long, and the road- 
wav slabs are 60 ft long by 31 ft wide 
The fabrication vard at Mandeville, 
La., icross Lake Pontehartrain from 
New Orleans, wax built for making sim- 
ilar elements for the 24-mile-long Lake 
Pontchartrain Causeway, the 
bridge in the world 

Myers Van Buren, F 
ENGINEERING, February 1957, p. 73.) 
Units for the Pensacola Bay Bridge 
are transported by barge via the In- 
tercoastal Waterway, a 200-mile dis- 
tance, to the point of erection at Pen- 


dist ince ot 


longest 
irtiels by 
ASCE, Crvin 


sacola. 
The new four-lane bridge parallels 


August 1960 « 


and deteriorated two- 
lane structure with a baseule span on 
Route U.S. OS. After the new bridge ts 
in service, the 

bridge is to be 


will replace a 


bascule span of the old 

removed the old 
1 fishing pier. The 
bridge half 
mile from each end for the passage of 
ind a mse with a fixed steel 
span near the center to provide a navi- 
channel 50-ft vertical, 


125-ft clearance. 


ind 
brndge will become 
new has a hump ibout a 


ill boats, 


gation with a 


and a horizontal 


Bay foundation material 


material across Pensa- 
is and uneom- 
pacted sand underlain at depths vary- 
ing from 70 to 150 ft by a dense fine 
white sand suitable for the support of 
the bridge. Four-pile bents on 60-ft 
centers support identical 31-ft- 
wide deck units that provide a 26-ft 
roadway in each direction. Each deck 


Foundation 


1 
Cola mostly 


two 
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unit is composed of five girders and a 
7-in. monolithic slab having total 
depth of 4 ft 4 in. Each of the girders 
has a 6-in. web and a 16-in.-wide bot- 
tom flange to provide adequate bearing 
and to accommodate prestressing cables. 
Keach girder is prestressed using twen- 
ty-eight 74 4-in. stress-releved strands. 
A 10-in. curb 3 ft wide is cast along 
one edge of the slab. After the deck 
slabs are erected, a 10-in. by 10-in. 
parapet supporting a 4-in. aluminum 
rail, and a dividing mall 5 in. high and 
2 ft wide, are cast in place on each 
slab. Ten neoprene pads 8 in. by 1 in 
by 1 ft 4.an. serve as bearings for each 
slab. A transverse joint, open 1 in, be- 
tween slabs, and the neoprene bearings 
permit each slab to take its own ex- 
pansion and contraction, 

The structure requires the driving of 
1,226 cylinder piles, with a total length 
of 150,000 ft, and the setting of 224 
preeast caps and 508 deck slabs. Four 
conerete piers built inside a cofferdam 
ind supported on 14 BP 73. bearing 
piles were constructed in the field at 
the navigation channel to carry the 
fixed steel spans. Fifteen approach piers 
on each side of the channel are each 
supported by ten 54-in. cylinder piles, 
capped 1 ft 6 in. above the water with 
a concrete mat 14 ft wide, 5 ft thick, 
and 6S ft 4 in. long. Above this a three- 


column pier and cap were formed and 
cast in place at the proper elevation 
to support the precast deck slabs. 

Work in the field on the bridge start- 
ed November 1, 1958, and is scheduled 
for completion November 1, 1960. The 
work has been paced to the availability 
of funds and in general has been han- 
dled by one erew, which has driven the 
piles and set the caps and slabs. A sup- 
plementary crew assisted in the cast- 
in-place work. 


Casting the piles 


Carefully planned and accurately 
built facilities in the easting yard at 
Mandeville are the key to economical 
construction. The casting yard, meth- 
ods, and equipment utilized on the 
Lake Pontchartrain Causeway formed 
the basis for the low-price bid and for 
the suceessful operation at Pensacola. 
More than 8,000 wood piles had been 
driven in the casting yard area to as- 
sure unyielding support for equipment 
for the easting and handling of the 
piles, and for three lines of deck and 
cap easting for the earlier use. 

The pile casting unit has continued 
to work at approximately 50 percent of 
capacity, producing eylinder piles for 
various types of platforms in the Gulf 
for the oil industry, as well as other 
miscellaneous structures. Beeause of 


the smaller demand and the slower 
pace, only one of the three available 
lines for deck and cap casting were re- 
activated for the Pensacola project. 

Piles are the Raymond International 
Inc. hollow-cylinder type, 54 in. in out- 
side diameter with a wall thickness of 
5 in. The piles are manufactured using 
the Cen-Vi-Ro process under a licensing 
agreement with Raymond Internation- 
al Ine. Pile sections are cast horizon- 
tally in 16-ft lengths using external 
steel forms spun on the Cen-Vi-Ro 
spinner. Concrete is placed in the spin- 
ning form in uniform layers by a small 
charging conveyor. External vibration 
is applied to the spinning form and a 
roller inside assists in compacting the 
concrete as it is centrifugally east. 

Two l-cu yd Besser mixers furnish 
the mix, which has the very low water- 
cement ratio and zero slump necessary 
for this operation. During the final 
high-speed spin in the casting opera- 
tion, some of the original mixing water 
is literally wrung from the inside of 
the rotating section as the heavier com- 
ponents displace the water to the in- 
side. The resulting conerete is very 
dense, uniform in texture, and high in 
strength. 

After the spinning operation is com- 
plete, a 10-ton overhead traveling crane 
picks the filled form off the spinner, 


Slab section 60 ft long is lifted from casting bed by gantry. Note the equalizing setup that assures uniform lifting stress. 
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With a single-point pickup, a Wiley whirley crane lifts a long pile upright and sets it 
in template. Note pile leads, with jetting lines attached, stored on tower frame for 


future use. 


upends the form and stores it verti- 
eally on a small car that carries it to 
the steam-curing building. The section 
is permitted to air dry for about a half 
hour before it is steams cured at 110 
deg F to 140 deg F for 4 hours. The 
forms are stripped from the sections 
as they come out of the steam chamber 
and are cleaned, reoiled, and reassem- 
bled for their next use. The pile section 
is coated inside and out with curing 
membrane and is carried by means of 
a large fork-truck, mounted with a ro- 
tating grab unit, to storage for three or 
four weeks of curing. Ends of the east- 
ing forms are very accurately made 
and positioned to provide sections with 


an out-of-square tolerance of only 
in. 
In casting the pile sections, 16 voids 


n 
of 1%-in. diameter are cast approxi- 
mately in the center of the wall 
through which the prestressing wires are 
placed. After curing, the pile sections 
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are laid horizontally in an assembly 
bed and supported on rollers. The cur- 
ing membrane is sand blasted from the 
ends of the sections and the pile sec- 
tions are rotated to align the holes with 
adjacent sections. 

Twelve stress-relieved wires of 0.192- 
in. diameter are pushed through each 
of the 16 conduits. The joint between 
each of the sections is buttered with 
an epoxy-resin cement and then the 
pile is pulled together and the steel 
post-tensioned to 160,000 psi, two op- 
posite ducts at a time, using Freyssi- 
net 40-ton jacks. 

The piles are rolled to the grouting 
station where a cement water slurry is 
pumped into the duct. When a full 
stream of grout appears at the far end, 
the duct is blocked and a pressure of 
150 psi maintained for about five min- 
utes, After about 48 hours of curing, 
the grout in the core ducts has reached 
5,000 psi and is capable of transmit- 
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ting the tensile stress of a wire through 
bond into the concrete, and the tem- 
porary anchorages used during the 
post-tensioning operation are removed 
and the wires burned off flush with the 
ends of the pile. 

Piles are handled with a two-point 
pickup and carried to the water front 
and loaded onto 40-ft by 190-ft barges 
by a 75-ton traveling gantry. Nomi- 
nally twelve piles are loaded on each 
barge for «hipment to Pensacola, 


Casting caps and deck spans 


Three steel forms are used to cast 
the caps, each of which is. 3 ft 6 in 
wide, 4 ft deep, and 57 ft long. The 
caps are cast using conventional inter- 
mediate-grade reinforcing steel. Con- 
siderable attention is given to making 
the area where the slabs will bear both 
level and smooth. After placement of 
concrete, the caps are steam cured for 
410 hours, then stripped from the forms 
ind temporarily stored. The eaps are 
handle a and loaded, SIX on a barge, 
by a 200-ton gantry crane 

secause of the pace of the job, if was 
decided that six forms for casting the 
H0-ft deck spans would be required 
These forms were designed at the pre- 
easting vard and were fabricated and 
assembled by Heppinstall Steel Com- 
pany of New Orleans. A great deal of 
care was taken to be certain that the 
dimensional tolerances set forth by the 
Florida State Road Department were 
ichieved. Conereie for the deck slabs 
and the Caps is batched and mixed at a 
central plant and discharged into 2-en 
vd buekets which are trucked to the 
point of placement and transferred to 
the forms bv a crawler crane 

The slabs become the roadway with- 
out further surfacing. Thev are care- 
fully sereeded to grade with a suspend- 
ed roadway finisher supported from 
tracks outside the forms. At the proper 
time the surface is completed with a 
broom finish. To gain strength the 
deck units are steam cured at about 110 
deg F for a period of 40 hours. At 
this time a conerete strength of 4,000 
psi has been reached, which permits 
the release of stress into the concrete 
The roadway surface is finished with 
an inverse camber of 14 in. to ecompen- 
sate for the prestressing camber, and 
the results achieved are quite satisfac- 
tory. 

After the stress release the slabs are 
picked from the forms by a 200-ton 
gantry which transports the slabs to 
temporary storage or to barges for 
transport. Five cable anchorages are 
cast into each end diaphragm of the 
deck unit, and an equalizing piekup 
was devised for the erane to provide 
substantially equal pickup forces re- 
gardless of slight diserepancies in the 
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elevations and locations of the anchor- 
ages. The pockets containing the cable 
anchorages are later dry-packed in the 
field after using an epoxy bonding agent 
to bond the new concrete to the old. 


Transportation of precast units 


Four deck-slabs are placed on a 36- 
ft by 130-ft barge for transporting. In 
general, two barge loads of slabs to- 
gether with one or two barge loads of 
piles or caps make the tow to Pensa- 
cola via Lake Pontchartrain and the 
Intercoastal Waterway. An S00-hp tow 
boat is able to make the round trip, 
somewhat dependent on weather condi- 
tions, in about 70 hours. The tows are 
hampered occasionally by heavy fog, 
which makes it necessary to stop and 
tie up until the fog lifts 


Erection at the site 


One large piece of floating equip- 
ment is the kev to the bridge erection 
scheme. A 46-ft by 200-ft barge 10 ft 
deep mounts « 65-ton Wiley whirles 
crane on one end, to handle and drive 
piles. On the other end is mounted an 
A-frame derrick which sets the caps and 
160-ton deck slabs. In addition, the 
barge has two four-drum hoists for 
handling four steel spuds and four an- 
chor lines. The barge mounts a tower 
on one side to bold the pile-driving 
leads and jets when not in use. To 
stabilize the barge transversely while 
the long evlinder piles are being han- 
dled, it was necessary to attach pon- 
toons 11 ft 6 in. by SO ft by 10 ft deep 
toeach side at the whirley end. 

The piles are located and held by the 
use of a template similar to that used 
on the Lake Pontchartrain Causeway. 
The template is supported by two 
bents of piling previously driven and 
cantilevers ahead to position the piles 
to be driven. A supplemental template 


Typical tow on 200-mile trip to Pensacola, Fla., transports eight 
slabs and twelve piles 54 in. in diameter and 164 ft long. 
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is used to position the outside battered 
piles at each bent. A Raymond 0000 
single-action steam-hammer, with 
750 ft-lb of energy, produced by a 
15,000-Ib ram falling 3 ft 3 in., is used 
to drive the eylinder piles. Two 6-in. 
jet pipes were used to assist in the 


pile-driving operation. Two Griffin 
pumps, cach with a capacity of 1,200 
gpm at 250 psi, are mounted on the 
deck of the barge and supply the water 
for jetting. When the pile tip approach- 
es the required depth, jets are with- 
drawn and the pile is seated with the 
hammer. 

The precast caps are lifted and set 
in place by the large derrick. Consider- 
able care is exercised to place the cap 
in the proper location and at the 
proper elevation, after which a con- 
crete plug is poured in the top 4 ft of 
each of the supporting piles, thus an- 
choring the cap to the piling to form a 
rigid portal bent. 

The deck slabs are set with the der- 
rick, by a method similar to that used 
for the original causeway. The supply 
barge is moved under the A-frame to 
permit pickup of one of the slabs and 
then the supply barge is moved out of 
the way so that the setting rig ean 
move into the bridge and lower the 
slab onto the caps. It is evident that 
the cap-setting operation has to be 
correct or the deck slabs will not fit the 
anchor bolts. Small discrepancies in dif- 
ferential bearing are adjusted using 
stainless steel shims on the neoprene 
bearings. 

The 400-ft continuous steel-girder 
section over the navigation channel was 
designed and furnished in three units 
for each roadway. The 154-ft end units 
are supported on piers spaced 123 ft 
from center to center and thus canti- 
lever 3) ft toward the channel to sup- 
port a %2-ft center suspended span 


The steel units, somewhat in the same 
way as the conerete spans, were as- 
sembled at Mandeville, complete with 
the wood forms for the concrete deck. 
They were then towed to the bridge 
site and set in place by the derrick. 
This method of forming the concrete 
deck worked very. satisfactorily al- 
though it did require additional deflee- 
tion calculations on account of the 
suspended span, as well as careful 
measuring of the assembled steel to 
compensate for the imperfections. 

A barge-mounted concrete plant con- 
sisting of a Heltzel batch plant and a 
1%-cu yd Smith turbine mixer was 
used to batch and mix the concrete for 
the cofferdam piers, approach piers, 
and the deck of the 400-ft fixed center 
navigation sections. 

The Pensacola Bay Bridge was de- 
signed by the Florida State Road De- 
partment under the supervision of 
W. E. Dean, F. ASCE, Assistant High- 
way Engineer (Structures), and T. W. 
Jennings, A.M.ASCE, Engineer of 
Bridge Design. Gordon Warren, Resi- 
dent Engineer, and Eugene Nettles, 
Project Engineer, are representing the 
Florida State Road Department at the 
job site supervising the construction. 

The contractor is a joint venture of 
Brown & Root, Inc., of Houston, Tex., 
and T. L. James & Co., Ine., of Ruston, 
La. The personnel for the contractor 
are Walton Gasaway, Project Man- 
ager, Joe Clifton, Field Engineer, and 
Gene Germany, Rigging Superintend- 
ent. 

The cylinder piles, precast caps, and 
deck sections are supplied by Pre- 
stressed Concrete Products Co., Inc. of 
Mandeville, La. Casting-plant person- 
nel are J. E. Walters, Vice President 
and General Manager, D. W. Milhan, 
M. ASCE, Chief Engineer, and Howard 
Goodger, Plant Superintendent. 


Derrick and driver barge are moved by deck winches to position 
slab on the accurately set bridge bearings. 
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THIS PAPER IS one of eleven presented at the Con- 
ference on Civil Engineering Education held at the 
of Michigan, Ann Arbor, on July 6-8. 
(See p. 106.) Preconference meetings of leading edu- 
cators led to an assignment of specific topics for pre- 
sentation. Professor Fadum prepared this talk under 
the title of “Post-Baccalaureate Education.” 
proposes that recognition be given to the need of pro- 
viding two distinct types of advanced study 
the research-oriented student within the usual graduate 
school, the other for the practioner-minded student, 
to be administered within the engineering 


University 


In it he 


one for 


school 


CASE FOR 


PROFESSIONAL SCHOOLS OF ENGINEERING 


A generation ago the typical under- 
graduate curriculum in engineering 
contained professional studies of con- 
siderable depth. It no longer does so 
—nor should it, at the expense of pro- 
viding depth and breadth of cover- 
age in other components of the cur- 
riculum that are essential if sound 
educational objectives are to be re- 
alized. The rate at which technology 
is developing requires that the stu- 
dent have this greater depth and 
breadth of general education. Within 
the framework of a four-year or even 
a five-year program, it is no longer 
possible to take a student sufficiently 
far into the professional aspects of en- 
gineering to prepare him adequately 
for a position of leadership on the 
frontiers of his profession—frontiers 
that are becoming continually more 
distant as compared to those of a 
generation ago. 

The typical four-year curriculum 
of today is a good one; it 1s well de- 
signed to meet the educational objec- 
tives of the majority of our students. 
Many, however, would profit from 
additional study and a fair share of 
our students will need to be encour- 
aged to go beyond the undergraduate 
level if the demand for engineers of 
high technical competence is to be 
met. Indeed the rate at which tech- 
nology will advance will in no small 
measure depend on the number of 
qualified students who are given this 
opportunity. 

In his preparation for advanced 
study, it is assumed that the student 
has been given good discipline in 
mathematics, the physical and life 
sciences, the social sciences and hu- 
manities, and the engineering sci- 
ences, as well as some experience 
with engineering methodology involv- 
ing an application of these disciplines 
to the solution of real engineering 
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problems. It is also assumed that he 
has had at least an introduction to 
the various specialty fields related to 
the branch of engineering he is pur- 
suing. Finally, it is assumed that the 
student recognizes a need for ad- 
vanced study and that he has the 
ability to profit from it. 


Two types of program needed 


At least two distinctly different 
needs to be served by advanced study 
should be recognized. On the one 
hand, there is the need for the type 
of program that will provide aca- 
demic discipline in preparation for 
scholarly pursuits including teaching 
and research. On the other hand, 
there is the need—a need that has 
been much neglected—for the type of 
program that will prepare the stu- 
dent in the best possible manner to 
pursue the practice of his profession. 
Whereas the first need is being met 
by traditional M.S. and Ph.D. pro- 
grams that are usually administered 
by schools of graduate study, too lit- 
tle attention has been given to satis- 
fying the need of the practitioner- 
oriented student. Yet the need for 
this type of program becomes ever 
more pressing as the course content 
of the undergraduate program is 
broadened to include more content 
in the areas of the social sciences and 
humanities, mathematics, and the 
basic and engineering sciences—this 
at the expense of the type of course 
content that identifies the curriculum 
as an engineering curriculum. 

By its very nature engineering is a 
type of endeavor that is attractive to 
those who are primarily practitioner- 
minded. Programs of advanced study 
that emphasize research at the ex- 
pense of developing skills in the ap- 
plication of knowledge would not ap- 
pear to provide the type of program 
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needed for this group. This does not 
negate the need for the traditional 
graduate programs in which the stu- 
dent seeks to achieve competence to 
“advance the frontiers of knowledge” 
by gaining some experience in re- 
search methodology and independent 
study. Engineering, like law and 
medicine, needs its fair share of such 
people. But we also need, and per- 
haps in greater numbers, people of 
high technical competence who can 
apply knowledge to the solution of 
real problems; that is, to make knowl- 
edge useful. This is the primary pur- 
pose of engineering and we should be 
proud of it. Indeed, if engineering is 
to survive, this tvpe of endeavor must 
be given greater respectability. 

In the fields of medicine and law, 
it is the practitioner who is recog- 
nized as the “doctor” or the “attor- 
ney.” The practitioner in these fields 
is not the product of research-ori- 
ented curricula. His primary stock-in- 
trade is his ability to apply knowl- 
edge. He gains this competence from 
experience of a clinical nature, from 
case studies. The apparent success of 
this kind of education in preparation 
for the practice of these professions 
suggests that there is a need for a 
similar program of advanced study for 
practitioners of engineering. 

The need for two types of ad- 
vanced study programs is not unique 
to civil engineering. The need is 
equally compelling the other 
branches of engineering and it has 
been so recognized. To quote from a 
recent paper by John F. Lee, head 
of the Department of Mechanical En- 
gineering, North Carolina State Col- 
lege (Consulting Engineer, Jan. 1960, 
p. 136): 

“The engineering profession must 
recognize what law and medicine rec- 
ognized long ago. Upon com- 
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R. E. FADUM, F. ASCE, Head 
Department of Civil Engineering 
North Carolina State College, Raleigh 


pletion of the pre-engineering cur- 
riculum, the student engineer would 

. choose between two graduate 
curricula, One curriculum would lead 
to the doctor of philosophy degree, 
thereby preparing the student for a 
-Career in research. The other curricu- 
lum would lead to a doctor of engi- 
neering degree and would prepare 
the student for the practice of engi- 
neering. 

“Fewer graduates with engineering 


degrees would be produced, but the 
level of competence would far exceed 
that now prevalent. Many of the rou- 
tine courses found in many engineer- 
ing schools would disappear from the 
university to reappear in technical in- 


stitutes. The engineering graduate 
would command a much higher sal- 
ary, but industry would not be 
plagued by the need to pay engi- 
neering salaries to those who are 
actually degree-bearing technicians.” 
He concludes cynically “Engineering 
might even become a profession.” 

The need for the two types of ad- 
vanced study programs is not satis- 
fied by the all-too-typical types of 
graduate programs under the juris- 
diction of an institution's division of 
graduate studies—the one requiring a 
thesis and proficiency in a_ foreign 
language, the other waiving these re- 
quirements. This is not a solution be- 
cause it does not recognize the unique 
difference in objectives between the 
practitioner-oriented and the re- 
search-oriented student. Furthermore, 
all too frequently, the one alternative 
becomes a watered-down substitute 
for the other. It is an easy way out, 
or the only way out for a student 
who is not research minded or who 
has no inclination to spend time in 
the study of a foreign language. 

To provide a proper alternative 
and to satisfy the need for an ad- 


CIVIL ENGINEERING 


August 1960 


vanced program for the practitioner- 
oriented student, it is proposed that 
professional programs be established 
completely within the jurisdiction of 
the engineering division of an institu- 
tion. The M.S. and Ph.D. programs 
for the research-minded student might 
properly remain the province of the 
graduate division of a _ university. 
The depth of professional training of- 
fered by the professional school could 
vary just as do programs of study 
leading to the M.S. and Ph.D. de- 
grees, but sooner or later it would 
seem desirable to adopt a standard 
period for formal study to meet mini- 
mum requirements for professional 
recognition as has been done in law, 
medicine, and more recently in archi- 
tecture. 

In substance then, it is proposed 
that our engineering schools assume 
the role of professional schools in the 
same sense that schools of law and 
medicine function and that they as- 
sume primary responsibility for the 
program of study designed to meet the 
requirements of the practitioner-ori- 
ented student who aspires to become a 
professional in the true sense of the 
word. 

Just as one cannot fully examine 
the undergraduate curriculum with- 
out considering objectives and re- 
quirements for education beyond this 
level, so is it not practical to discuss 
advanced education without consider- 
ing the undergraduate curriculum to 
which it is to be fitted. I propose now 
to offer some suggestions for profes- 
sional programs with due considera- 
tion of the preprofessional curricula 
to which they are adapted. 


Professional program following 
four-year curriculum 


The typical four-year, ECPD-ac- 
creditable curriculum of today pro- 
vides the student with a broad back- 
ground in the various academic disci- 
plines upon which engineering is 
based. It gives him an acquaintance 
with the specialty fields related to a 
given branch of engineering and in- 
troduces him to engineering method- 
ology. Such a four-year curriculum 
allows the student little time for the 
development of skills in the artful as- 
pects of engineering. During _ this 
short four-year period, the student's 
time must be spent on the kind of 
subject material that can be treated 
effectively within the environment of 
the classroom and that will fit him 
best to deal effectively with unde- 
fined problems of the future. 

If the undergraduate curriculum is 
to achieve sound educational objec- 
tives—the development of abilities to 
reason logically, to analyze system- 


atically, to synthesize knowledge, to 
judge fairly, to create, to be sensitive 
to esthetic values, and to understand 
the effects of one’s efforts on the so- 
ciety in which one lives—there is little 
room for “bread-and-butter” courses 
designed to make the student imme- 
diately useful to his first employer. 

On completion of such a program, 
the student should be prepared to 
engage in a wide variety of engineer- 
ing-related activities, but it should 
be recognized that a wide gap must 
be bridged before he can qualify as 
a professional. With this academic 
background the student can, through 
a period of service as an apprentice, 
gain proficiency in the art of engi- 
neering and ultimately become quali- 
fied as a professional. However, to 
reach this goal more expeditiously, 
some additional formal education is 
necessary. 

To suit the needs of such a stu- 
dent, it is proposed that, as a mini- 
mum, a curriculum consisting of a 
year of professional course work be 
made available. In this the student 
will have the opportunity to concen- 
trate his efforts in pursuing in depth a 
specialty field such as_ structures, 
transportation, soil mechanics and 
foundation engineering, sanitary engi- 
neering or hydraulic engineering. The 
program would not require that the 
student gain proficiency in a foreign 
language or that he engage in a re- 
search project and prepare a _ thesis. 
It might well contain one or more 
project courses in which an oppor- 
tunity would be given under compe- 
tent guidance for him to gain experi- 
ence in dealing with types of problems 
he will encounter in practice. 

Such a program would not require 
a major and minor sequence. It might 
be primarily a year of related course 
work designed to give the student a 
greater depth of understanding in the 
specialty field of his choice. Empha- 
sis would be placed on_ synthesis, 
analysis and design, and the sequence 
would be designed as a terminal se- 
quence to provide a capstone for the 
program of academic preparation to 
enter practice. 

Let me emphasize that this pro- 
grain is not intended to be an alterna- 
tive for a student who does not qual- 
ify for admission to a graduate-divi- 
sion program because of failure to 
meet scholarship requirements. It is 
intended that the requirements for 
admission to the professional program 
be equally high, although perhaps 
based on different criteria from those 
for an academic course. It is to be 
hoped that the professional type of 
program will attract its fair share of 
“bright young men.” 
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It is proposed that, upon comple- 
tion of such a program, the student 
be awarded the professional degree 
of C.E. (or M.E., E.E., etc.). The 
fact that this degree has been given 
by some institutions to their alumni 
as a quasi honorary degree in recog- 
nition of the fulfillment of certain 
requirements related to professional 
practice need not prevent its use as 
an academic degree. In time, the sta- 
ture of this degree will depend only 
on the extent to which it is adopted 
and the soundness of the program 
it identifies. 

For those who aspire to become au- 
thorities in the practice of a given 
specialty, a three-year professional 
program leading to the degree of 
Doctor of Engineering is suggested. 
The professional program for this de- 
gree would differ from the one-year 
program in that the student’s knowl- 
edge of mathematics and the basic 
and engineering sciences would need 
to be extended to provide a sufficient 
base to prepare him to cope with the 
most sophisticated types of problems 
that confront the modern-day practi- 
tioner. The capstone of this program 
would be a comprehensive project in 
which the student would be required 
to make independent studies and pre- 
pare a report for a major engineering 
facility. 

Thus it is proposed that two pro- 
fessional programs be made available 
for the four-year-curriculum gradu- 
ate who is practitioner-oriented—the 
one consisting of one year of study 
and leading to the degree of C.E.., 
the other consisting of three years of 
study and leading to the degree of 
Doctor of Engineering. These pro- 
grams would parallel those for the 
M.S., and Ph.D. degrees designed to 
meet the needs of the research-ori- 
ented student. 


Professional program following a 
three-year pre-engineering curriculum 


Conferees at the two planning ses- 
sions preceding this conference re- 
corded themselves in favor, almost 
unanimously, of adopting a resolution 
advocating a pre-engineering under- 
graduate, degree-eligible program for 
all engineers. This would emphasize 
humanistic-social studies, mathematics, 
basic and engineering sciences. At 
least three-quarters of the program 
should be interchangeable among the 
various engineering curricula. This 
would be followed by a professional 
or graduate civil engineering curricu- 
lum based on the pre-engineering 
program and leading to the first engi- 
neering degree. A civil engineering de- 
gree would be awarded only at the 
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completion of the professional or 
graduate curriculum. 

The typical four-year curriculum 
of today that meets Engineers’ Coun- 
cil for Professional Development cri- 
teria (a minimum of one academic 
year of basic sciences and mathemat- 
ics, One year of engineering sciences, 
and one-half to one year in the hu- 
manities and the social sciences) will 
substantially fulfill the requirements 
of the pre-engineering program de 
sired. If the common core, consisting 
of three-quarters of the four-year cur- 
riculum, is included in a program ex- 
tending over a four-year period, the 
curriculum would be little different 
from that now commonly used. The 
postgraduate professional programs 
leading to the C.E. and Doctor of 
Engineering degrees and the research 
programs leading to the M.S. and 
Ph.D. degrees would be appropriate 
extensions of the undergraduate pro- 
gram. If, however, the pre-engineer- 
ing program consisting of the whole 
of the interchangeable core is de- 
signed to be completed in three years, 
a greater variety of alternatives is 
open to the student. 

If after completing the three-year 
pre-engineering curriculum the stu- 
dent should decide not to continue 
in engineering, he could either elect 
a one-year terminal sequence of 
courses to fit him for a career in such 
fields as sales or production, includ- 
ing construction, or he could elect a 
non-engineering related field of en- 
deavor such as law, medicine or busi- 
ness. The professional schools would in 
most cases accept the pre-engineering 
program at least in partial fulfillment 
of entrance requirements. Should the 
student decide to continue in engi- 
neering, he would have the oppor- 
tunity to elect a one-year terminal se- 
quence of courses in one of the spe- 
cialty fields such as structures or 
transportation, or he could devote the 
fourth year to preparation for ad- 
vanced study. 

For those students who complete 
the three-year pre-engineering cur- 
riculum and who elect to go beyond 
a four-year program, a choice be- 
tween a career in teaching and re- 
search or a career in the practice of 
engineering can be made at the be- 
ginning of the fourth year. To pre- 
pare for scholarly pursuits, the stu- 
dent would spend his fourth year in 
preparation for admission to the grad- 
uate division and a program of stud- 
ies leading to the M.S. or Ph.D. de- 
gree. His program of studies would be 
“science-oriented.” If, on the other 
hand, he chose to pursue a career as a 
practitioner, he would spend the 
fourth year in gaining some experi- 


ence in engineering methodology and 
he would be introduced to the vari- 
ous specialty fields related to the 
branch of engineering he is pursuing. 
He would follow this program with 
the fifth-year terminal sequence lead- 
ing to the C.E. degree or the three- 
year sequence leading to the Doctor 
of Engineering degree. Thus, the 
graduate school and professional 
school programs as outlined are 
equally suited to the needs of stu- 
dents who have completed today’s 
typical four-year engineering curricu- 
lum or to those who have completed 
a three-year pre-engineering curricu- 
lum followed by one year of addi- 
tional study. The student who com- 
pletes the pre-engineering curriculum 
in three years would have the ad- 
vantage of being able to choose be- 
tween a science-oriented or a practi- 
tioner-oriented program at the begin- 
ning of his fourth year and thus ob- 
tain better preparation for advanced 
study in either of these two direc- 
tions. 


Summary 


In summarizing this discussion on 
post-baccalaureate education, it is 
proposed that recognition be given to 
the need of providing two distinctly 
different types of advanced study 
programs—the one designed to meet 
the needs of the research-oriented 
student, the other to meet the needs 
of the practitioner-minded student. 
Whereas the need for the first type 
of program is being met by the tradi- 
tional graduate programs now in be- 
ing and leading to the M.S. and 
Ph.D. degrees, the need for the sec- 
ond type has been almost neglected 

Inasmuch as engineering by its 
very nature is the type of endeavor 
that is attractive to one who is pri- 
marily practitioner-minded, it would 
seem reasonable to believe that there 
is a greater number of students who 
would desire the second type of pro- 
gram in preference to the first, if it 
were available. It is proposed, there- 
fore. that professional programs lead- 
ing to the degrees of C.E. and Doctor 
of Engineering be established as par- 
allel to the programs leading to the 
M.S. and Ph.D. degrees. 

To avoid confusion between the ob- 
jectives of the two types of program, 
it is proposed that the professional 
programs be established completely 
within the jurisdiction of the engi- 
neering division of the institution. By 
assuming responsibility for such pro- 
fessional programs, our engineering 
schools will deserve to be recognized 
as professional schools in the same 
sense that schools of law and medi- 
cine are so recognized. 
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AMERICAN SOCIETY OF CIVIL ENGINEERS 


1960 Annual Convention—Boston 


Headquarters: Hotel Statier-Hilton, Boston, Mass. 


Oct. 10-14, 1960 


REGISTRATION 


Mezzanine, Hotel Statler-Hilton 


Opens Sunday, Oct. 9, 2:00 to 5:00 
p.m. 


Monday, Oct. 10 through Thurs- 
day, 8:00 a.m. to 5:00 p.m. 


Friday, Oct. 14, 8:00 a.m. to 1:00 
p.m. 


Registration fee for members and 
guests, $5.00. No fee for ladies or 
students 


HOTEL ACCOMMODATIONS 


The Hotel Statler-Hilton, Arlington 
Street Park Square, will be the of- 
ficial headquarters for the Boston 
Convention. Special arrangements 
have been made to accommodate as 
many as possible at the headquar- 
ters hotel. Reservations will be ac- 
cepted by the hotel, up to capacity, 
in the order that reservation re- 
quests are received. Send your re- 
quest early to assure space at the 
headquarters hotel. For your con- 
veTuence, a reqie st form is provid- 
ed on page 141. Late requests will 
be assigned to nearby hotels 


SESSIONS OUTSIDE THE 
HOTEL 


As certain sessions of the Conven- 
tion will exceed the capacity of the 
headquarters hotel, arrangements 
have been made for the use of Per- 
kins Hall, at 45 Providence St., di- 
rectly across Park Square from the 
front entrance of the Statler-Hilton. 


SESSIONS OF THE BOARD 


The ASCE Board of Direction will 
be in session in the Hancock Room 
beginning at the following times: 


Monday, Oct. 10, 9:00 a.m. 
Tuesday, Oct. 11, 9:00 a.m. 


Thursday, Oct. 13, 2:30 p.m. 


INFORMATION AND 
REGISTRATION 


Information and registration facili- 
ties will be maintained on the mez- 
zanine floor throughout each Con- 
vention day. Mail and messages will 


be held for members at the infor- 
mation desk. Announcements seek- 
ing individuals will not be made in 
sessions of the Convention. 


CIVIL ENGINEERING SHOW 
Ballroom Assembly 


9:00 a.m. to 6:00 p.m., Monday 
through Thursday 
9:00 a.m. to noon, Friday 


Firms supplying materials, equip- 
ment and services used in the vari- 
ous fields of civil engineering will 
participate in the Fourth Annual 
Civil Engineering Show. The ex- 
hibit will afford an opportunity to 
observe at first hand the latest de- 


‘ velopments available to the prac- 


ting engineer. 


AUTHORS’ BREAKFASTS 
7:15 a.m Boy State Room 


Each Convention day briefing ses- 
sions are held for speakers, dis- 
cussers, and program officials. Ad- 
mission is by invitation only. 


Emory Ireland, Chairman of the 
Technical Program Comunittee, 
will preside at these sessions. 


MONDAY MORNING 


10 

Construction and Power 
Divisions, Joint Session 

9:15 a.m. Parlor B 


Presiding: Ralph W. Gunwaldsen, Chair- 
man, Boston Program Committee, Power 
Division 


9:15 Operaiion Plowshare 


Geratp W. Jounson, Assoc. Di- 
rector, Lawrence Radiation Lab., 
Livermore, Calif. 


10:15 Yankee Atomic Electric Plant 


H. T. Evans and L. C. Dawson, 
Stone & Webster Engineering Corp. 


11:15 Watertown Arsenal Reactor 


ALpEN K. Sisiey, Brig. Gen., U. S. 
Army Corps of Engineers, New 
England Div. 


Engineering Mechanics 
Division 


8:45 a.m. Room 406 
Presiding: H. S. Suer, Space Technology 
lobs., Inc., Los Angeles, Calif. 


Session by Committce on Experi- 
mental Analysis and Analogues 


8:45 Theoretical and Experimental 


Studies of Laterally Loaded Thin 
Flat Plates 

W. A. Brapwey, Assoc. Prof. of Ap- 
plied Mechanics, Michigan State 
University, East Lansing, Mich. 


9:15 Use of Some Geometric Properties, 


of Moire Fringes in the Analysis 
of Strains 

S. Morse, Assoc. Engr., Armour 
Research Foundation, Chicago, IIL; 
A. J. Dunexyi, Prof. in Civil Eng., 
Illinois Inst. of Tech, Chicago; and 
C. SCIAMMARELLA, Assoc. Research 
Engr., Armour Research Founda- 
tion, Chicago 


9:45 Stresses Around Rectangular Open- 


ings in a Plate 

H. B. and I. E. Aven, 
Engrs., U. S. Bur. of Reclamation, 
Denver, Colo. 


10:05 An Electric Analog Computer for 


Limit Design of Structures 

M. Zam, Technik Incorporated, 
Syosset, L. L, N. Y¥.; and F. L. 
River, Republic Aviation Corp., 
Farmingdale, N. Y. 


Sanitary Engineering 
Division 


9:15 a.m. Parlor A 


Presiding: Da:rell A. Root, Member, 
Technical Program Committee, Sanitary 
Engineering Division 


9:15 Sanitation Practices on New York 


City’s Watersheds 
STaNLeyY M. Dore 


9:45 Continuous Water Quality Moni- 


toring 
Epwake J. CLeary 


10:15 A 20-Year Study of Pollution of the 


Androscoggin River 
E. SHERMAN CHASE 
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Presiding: Frank A. 


Soil Mechanics and 
Foundations Division 


9:00 a.m. Ballroom 


Presiding: Jorg O. Osterberg, Chairman, 
Exec. Committee, Soil Mechanics and 
Foundations Division 


9:00 Implications of the New Founda- 


tion Section of the Boston Building 
Code 

James F. Hacey 

Discussion 

Harry A. Monr and Arrnur 
CASAGRANDE 


9:30 Deep Foundations for the Pru- 


dential Center in Boston 
Donatp 


10:00 Interesting Results from Settlement 


Observations in the Boston Back 
Bay Area 

ArtTHuUR CASAGRANDE 

STEWART AVERY 


Waterways and Harbors 


Division 
9:15 a.m. Georgian Room 


Presiding: Alden K. Sibley, Chairman, 
Division Program Committee 


Joint session by Coastal Engineering and 
Navigation and Flood Control Facilities 
Committees 


Symposium on Hurricane Protection 


9:15 Studies of a Hurricane Barrier in 


the East Passage of Narragansett 
Bay 

Joun B. McA.eer, New England 
Div., Corps of Engineers; and Joun 
Housexy, Corps of Engineers, Wa- 
terways Exp. Sta., Vicksburg, Miss. 


9:45 Design of Providence, R. I., Hur- 


ricane Protection Project 
W. Martin, New England Div., 
Corps of Engineers 


WELCOME LUNCHEON 


Monday, Oct. 10 
12:30 p.m. 


Ballroom 


Invocation 
Greetings from the City of Boston: 


Hon. Joun F. Mayor. 
Speaker: Wiutiams F. Keesver, 
Senior Vice President, First Na- 
tional Bank of Boston. 

Subject: The Contribution of the 
Civil Enginecring Profession to 
Urban Redevelopment 
MARSTON, 
President, ASCE. 

All members, guests and ladies are 
invited to attend. Tickets are avail- 
able until 11:00 a.m. Monday. 


Per plate: $4.50. 


10:15 Narragansett Bay Studies of Salin- 


ity, Temperature and Flushing, and 
Effects of Proposed Hurricane Bar- 
riers 

J. Vanpernoerr, New England 
Div., Corps of Engineers 

Harry Simmons, Waterways Ex- 
periment Station 


10:45 Hurricane Parameters in New Eng- 


land Area 
Cuarces Gurman, U. S. Weather 
Bureau 


MONDAY AFTERNOON 
OcT. 10 


Construction and Power 
Divisions, Joint Session 


Nuclear Session 


2:30 p.m. Porlor B 


2:30 Facilities for Aircraft Nuclear Pro- 


pulsion Program at National Re- 
actor Testing Station, Idaho 

W. E. Nits, LCDR, CEC, USN, 
U. S. Atomic Energy Commission 


3:30 Impact of Nuclear Power on Shore 


Facilities of the Navy 

W. J. Curistiansen, CDR, CEC, 
USN, Bur. of Yards and Docks, 
USN 


4:30 Construction of a Nuclear Power 


Plant in the Greenland Icecap 

J. T. Ruert, Jn., Major, C. E., U.S. 
Army, Office of the Chief of Engi- 
neers 

Was. F. Remy, Capt., C. E., U. S. 
Army, Office of the Chief of Engi- 


neers 


Engineering Mechanics 
Division 


2:8 p.m. Room 406 


Presiding: E. F. Masur, Prof. of Eng. 
Mechanics, Univ. of Michigon, Ann Arbor 


Session by Committee on Mathe- 
matical Methods 


2:30 Static and Dynamic Analysis of 


Conical Shells under Unsymmetri- 
cal Conditions 

J. E. Go-pperc, Prof of Structural 
Eng.; J. L. Bocpanorr, Prof. of 
Structural Eng.; and Lee Maarcus, 
Research Associate, Purdue Univ., 
Lafayette. 


3:30 Bending of Viscoelastic Plates on 


a Viscoelastic Foundation 


K. S. Pisrer, Assoc. Prof. of Struc- 
tural Eng., Univ. of Calif., Berkeley 


3:30 


The Method of Internal Con- 
straints and Its Application to Sta- 
tic and Dynamic Problems 


E. Vovrernna, Prof. of Eng. Me- 
chanics, Univ. of Texas, Austin 


4:00 Dynamic Elasto-Plastic Analysis of 


to 


3:00 


2:00 


Structures 


M. L. Baron and Paut Wetm- 
tincer, Chief Engr. and Partner, 
Paul Weidlinger Associates, New 


York, N. Y. 


Sanitary Engineering 
Division 


2:30 p.m. Parlor A 


Presiding: Darrell A. Root, Member, 
Technical Program Committee, Sanitary 
Engineering Division 

Removal of Flotables from Sludge 
Prior to Ocean Disposal 


RK. J. Tuernoux and C. H. Law- 
RANCE 


Problems and Studies of Oil Field 
and Refinery Wastes in the Gulf 
Area with Particular Reference to 
Aquatic Life 


SPARKS 


Soil Mechanics and 
Foundations Division 


2:00 p.m Ballroom 


Presiding: Reginald A. Borron, Member, 
Division Exec. Committee 


Symposium on Soil Mechanics Re- 
search in the Boston Ares 


T. W. Laue 
Rocern Hinscurecp 
kK. A. 


Waterways and Harbors 


Division 
2:30 p.m. Georgian Room 


Presiding: Alden K. Sibley, Division Pro- 
gram Committee 


Theme: Coastal Engineering 


2:30 Predictions of Slopes of Equili- 


brium Beaches 
P. S. Eacreson, Prof., M.LT. 


3:00 State Regulation of Coastal Struc- 


tures 


Hensent C. Ger, Gee & Sanson, 
West Palm Beach, Fla. 


3:30 Behavior of New England Beach 


Fills 
Harry S. Ferpixir, New England 
Div., Corps of Engineers 
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ICEBREAKER PARTY 
Monday, Oct. 10 


5:30 to 7:30 pm. Ballroom 
The Massachusetts Section will be 
host at this first general gathering 
of the Convention which is open, 
without charge, to those who have 
paid the registration fee and their 
wives. An ideal opportunity to 
greet old friends and new with 
cocktails and hors d'oeuvres. 


BSCE DINNER 
Mondey, Oct. 10 
7:30 p.m. 


Sponsor: Boston Society of Civil 
Engineers 


Georgian Room 


Presiding: Anrucn T. leven, Presi- 
dent, BSCE 

Speaker: Hon. Joun F. 
Mayor, City of Boston 

Subject: Rebuilding a City 

Members, guests, and their ladies 

are cordially invited to attend. A 

splendid opportunity to become ac- 

quainted with your Boston col- 

leagues 


Per plate, $6.00. 


SOIL MECHANICS 
GUIDED TOURS 


| Monday, Oct. 10 
7:30.10:30 p.m. 
Guided tours to: 


Soil Mechanics Laboratory, Mass. 
Inst. of Technology 


Soil Mechanics Laboratory, Har- 
vard Univ. 


CONDITIONS OF 
PRACTICE SESSIONS 


It is to be noted that sessions spon- 
sored by the Department of Condi- 
tions of Practice are scheduled at 
11:00 a.m. on Tuesday, Thursday 
and Friday. All Technical Division 
Sessions will terminate by 11:00 in 
order to encourage attendance at 
the COP sessions. 


TUESDAY MORNING 
ocr. 11 


Construction Division 


8:45 a.m. Parlor 8 


Presiding: Michael N. Salgo, Secretary, 
Construction Division 


8:45 Problems Encountered in the Con- 
struction of the Lt. William F. Cal- 
lahan, Jr., Tunnel Between Boston 
and East Boston 


C. A. Ricuarpson, Vice President 
and Manager, Perini Corp. 
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9:30 Recent Construction Developments 
in Concrete Pipe Const:uction 
Hucu Kennison, Chief Engr., Lock 
Joint Pipe Co., East Orange, N. J. 


Engineering Mechanics 
Division 


8:45 a.m. Perkins Holl 


Presiding: H. L. Murphy, Chairman, Man- 
val Sub-committee, Committee on Struc- 
tural Dynamics 


Theme: Protective Construction 

To discuss “Protective Construction Man- 
vol” recently completed by Committee 
on Structural Dynamics, Engineering Me- 
chanics Division 


8:45 Introduction: Philosophy of the 
Protective Construction Manual 
H. L. Munreuy, Comdr., USN, Field 
Command, Defense Atomic Sup- 
port Agency, Albuquerque, N. Mex. 


9:00 Nuclear Blast Loading on Struc- 
tures 
Menir P. Wurre, Member, Com- 
mittee on Structural Dynamics; 
Head Dept. of Civil Eng., Univ. of 
Mass. 


9:30 Strength of Structural Materials 
and Elements under Dynamic 
Loading Conditions 


Ropert J, Hanson, Member, Com- 
mittee on Structural Dynamics; 
Prof. of Structural Eng., M.LT. 


10:00 Analysis and Design Procedures for 
Blast-Resistant Structures 


N. M. Newmark, Member, Com- 
mittee on Structural Dynamics; 
Head, Dept. of Civil Eng., Univ. of 
Illinois 


Power Division 
8:45 a.m. 


Presiding: John F. Bonner, Member, 
Exec. Committee 


8:45 Model and Prototype Research on 
Fish Ladders 


B. M. Macrean and C. Cramer, 
Corps of Engineers 


9:30 Fish Handling Facilities for Baker 
River Hydroelectric Project 


W. W. Wayne, Stone & Webster 
Engineering Corp. 
10:15 Scoping Lower Monumental Plant 


B. F. Smrru, Corps of Engineers 


Sanitary Engineering 
Division 


8:45 a.m. Parlor A 


Presiding: Darrell A. Root, Member, Di- 
vision Committee on Technical Sessions 


8:45 Chlorination of Mixed Sewage and 
Storm-Water Overflows 
Tuomas R. Camp 

9:15 Treatment of Mixed Overflows— 
New York City or Other Locations 


Samuer A. GREELEY 


Soil Mechanics and 
Foundations Division 


9:00 a.m. Ballroom 


Presiding: Thomas M. Leps, Vice Chair- 
man, Division Executive Committee 


9:00 Reaction of Piles to Lateral Loads 
and Moments 


Joun Lowe III, Tippetts, Abbett, 
McCarthy & Stratton, New York, 
N. Y. 

9:30 Lacrease of Bearing Capacity of 
Friction Piles by Electro-Osmosis 
Leo CASAGRANDE 


Larry SODERMAN 
Ricuarp W. LoucHNney 


10:15 Use and Abuse of Soil Mechanics 


Kari TerzacHi 


Waterways and Harbors 
Division 
8:45 a.m. Georgian Room 
Presiding Alden K. Sibley, Member, Di- 
vision Program Committee 


Theme: Ports and Harbors 


Symposium on Materials for 
Wharf Construction 


8:45 Corrosion of Steel Piles in Salt 
Water 
Mr. Ayres 


9:15 Deterioration of Concrete Used for 
Wharf Construction 


9:45 Damage to Timber Used for Wharf 
Construction 


Suu-T'1en Li, Consulting Engr., 
Mobile, Ala. 
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Department of 
Conditions of Practice 
11:00 a.m. Georgian Room 


Presiding: Frank L. Weover, Chairman, 
Committee on Engineers in Public Prac- 
tice 

Session of the Committee on Engi- 
neers in Public Practice 


Participation of Publicly Employed 
Engineers in Professional Society 
Activities—a panel discussion 


Moderator: Don M. Corbett, Dist. Engr., 
U.S.G.S., Indianapolis, Ind. 


11:00 Attitude of Public Agencies as the 
Employer 
Joun G. Dusa, Administrative Asst. 
to the Mayor of Chicago. 

11:15 Attitude of the Professional Engi- 
neer as the Employee 
Frank A. Burrico, Chief, Eng. Re- 
sources Program, U.S. Public 
Health Service. 

11:30 Attitude of the Public as the Bene- 
ficiary 
Joun E. Wricur, Armco Drainage 
and Metal Products, Inc., Indian- 
apolis, Ind. 


11:45 Discussion from the floor 


GENERAL MEMBERSHIP 
LUNCHEON 
Tvesdey, Oct. 11 
12:30 p-m. 
Invocation 
Speaker: Rear E. J. Pevtier, 
CEC, U.S. Navy, Chief of Civil 
Engineers 
Subject: The Contribution which 
the Civil Engineering Profession 
Can Make to World Develop- 
ment and Understanding 
Presiding: Frank A. 
President, ASCE 
All members, guests and ladies are 
invited to attend. Tickets are avail- 
able until 10:00 a.m. on Tuesday. 


Per plate, $4.75. 


Ballroom 


MARSTON, 


TUESDAY AFTERNOON 
OcT. 11 


Construction Division 


2:30 p.m. Parlor B 


Presiding: Michael N. Salgo, Secretary, 
Construction Division 


2:30 Recent Developments in Steel 
Erection on Important Structures 
G. P. BuLttarp, Manager of Erec- 

tion, Eastern Dist., Bethlehem 

Steel Co., Inc. 


TOURS OF SANITARY 
ENGINEERING DIVISION 
Tuesday, Oct. 11 

2:30 p.m. 


Trip to Lawrence Experimental 
Station, by bus. 
Trip to Harvard or M.LT. or both, 


by subway. 


3:30 Management Control in Heavy 


Construction 


Emmerr H. Karrer, Prof., Civil 
Eng., Ohio State Univ., Columbus 


4:30 Construction of Special Facilities 
for Oil Production in Lake Mara- 
caibo, Venezuela 
S. Marms, Chicf Engr., Creole 
Petroleum Co., Caracas, Venezuela 


Hydraulics Division 


2:30 p.m. Parlor A 


Presiding: Arthur T. Ippen, Chairmon, 
Division's Exec. Committee 


Session by Tidal Hydraulics Com- 
mittee 


2:30 Estuarial Sediment Transport Pat- 
terns 
H. A. Eistrem, Prof. of Hydraulic 
Eng., Dept. of Civil Eng., Univ. of 
California 
R. B. Krone, Asst. Research Engr., 
Sanitary Eng. Research Lab., Univ. 
of California 


3:00 The Analysis of Salinity Intrusions 
in Well-Mixed Tidal Estuaries 
Artuur T. Ippen, Prof. of Hy- 
draulics, M.LT. 

D. R. F. Harteman, Assoc. Prof. of 
Hydraulics, M.LT. 

3:30 Experimental Results on Salinity 

Intrusions in Estuaries 


Henry B. Simmons, Chicf, Estua- 
ries Sects., Waterways Experiment 
Sta., Corps of Engineers 

4:00 The Tide in the St. Lawrence River 


H. A. Nev, National 
Council, Ottawa, Canada 


Research 


Engineering Mechanics 
Division 
2:30 p.m, 


Presiding: N. M. Newmark, Member, Di- 
vision’s Committee on Structural Dy- 
namics 


Perkins Hall 
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Theme: Protective Construction 
(Four papers from the several military 
departments) 


2:30 Protective Construction in the 
Army 
Rensnaw, Brig. Gen., 
U.S. Army, Asst. Chief of Engineers 
for Military Construction, U. §, 
Army. 


3:00 Protective Construction in the Air 
Force 


A. M. Muwrox, Maj. Gen., USAF, 
Director of Civil Eng., USAF 


3:30 Protective Construction in the 
Navy 

E. J. Pevtiern, Rear Adm., USN, 

Chief, Bur. of Yards and Docks, 

and Chief of Civil Engrs., U. S. 


Navy. 

4:00 Protective Construction for Missile 
Bases 
W. E. Leonnanp, Brig. Gen., 


USAF, Deputy Commander, Facili- 
ties, Air Force Ballistic Missile Div., 
Air Research and Development 
Command, USAF 


Power Division 


2:30 p.m. Room 406 


Presiding: M.P. Aillery, Choirman, Di- 
vision’s Exec. Committee 
2:30 Economics of Cooling Tonds 
C. W. Greene, Jackson & More- 
land, Ine. 
3:30 Niagara Power Project 
G. R. Ricu, Chas. T. Main, Inc. 
4:30 Passamaquoddy Tidal Power Proj- 
ect 


J. W. Leswie, Corps of Engineers 


Soil Mechanics and 
Foundations Division 


2:00 p.m. Ballroom 


Presiding: Stonley J. Johnson, Member, 
Division Exec. Committee 


2:00 The Constrained Modulus of De- 
formation of Soils 
STANLEY D. WiLson 


Symposium on Oil Storage Tank 
Foundations 


2:30 Recent Applications of Soil Me- 
chanics to the Design of Oil-Stor- 
age-Tank Foundations 
Hart P. Avpricn, Jr. 

Donaip T. 


3:30 Design, Construction and Perform- 
ance of Large Oil Storage Tanks in 
La Salina, Venezuela 
Ropert V. Wurman and T. 
LAMBE 
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Waterways and Harbors 


Division 
2:30 p.m. Georgian Room 


Presiding: Alden K. Sibley, Division Pro- 
gram Committee 


Th Regulation and Stabiliza- 
tion of Rivers by Open Channel 


Work 


2:30 Efficiency of Cape Cod Canal 
Bank Revetment 


H. G. New England Div., 
Corps of Engineers 


3:00 Shoaling of Hudson River 


Representative from New York 
Dist., U.S. Army Corps of Engi- 


necrs 

3:30 Latest Dredging Practice 
Ove P. Ensexson, Erickson Engi- 
neering Co. 

4:00 Control of Ice 


Rene Dupuis, Quebec Hydroelec- 
tric Commission 


Alternate: Chesapeake and Delaware 
Canal 


C. F. Wiexen, Philadelphia Dist., 
U.S. Army, Corps of Engineers 


CONSULTANTS’ DINNER 
Tuesday, Oct. 11 Statler-Hilton Hotel 


Boston dinner of the American In- 
stitute of Consulting Engineers 


6:30 p.m. cocktails in ballroom 
7:15 p.m. dinner in ballroom 


Speaker: Joun B. Fisnen, Adminis- 
trative and Leyislative Consult- 
ant, Boston, Mass., and Wash- 
ington, D.C 

Subject: Portrait of a Citizen... 
1960 

Presiding: Ricuany H. Tatriow 
III, President, American Institute 
of Consulting Engineers 

Per person: $16.00, including cock- 

tails 

Engineers who wish to attend 

should address inquiries to the 

American Institute of Consulting 

Engineers, 33 West 39th Street, 

New York 18, N. Y. 


TOUR 

Tuesday, Oct. 11 

7:30-10:00 p.m. 

At Soil Mechanics and Arctic Con- 
struction and Frost Effects Labora- 
tories, New England Div., U.S. 
Army Corps of Engineers. 
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WEDNESDAY MORNING 
OcT. 12 


ECPD INSPECTORS’ 
BREAKFAST 
Wednesday, Oct. 12 

7:30 a.m. 


Annual Business Meeting 
of ASCE 


9:00 a.m. Georgian Room 


:00 Annual Reports 


By the President 
By the Executive Secretary 


:30 Presentation of Awards 
:30 Installation of Officers 


:00 President's Inaugural Address 


AWARDS LUNCHEON 

Wednesday, Oct. 12 

12:30 p.m. 

Invocation 

Speaker: Dn. James R. Kinwian, 
Jn., Chairman of the Corpora- 
tion, Mass. Inst. of Technology 


Ballroom 


Subject: The Role and Responsibili- 
ties of the Engineer and Scientist 
in Modern Society 


Presiding: In-coming President, 


ASCE 
Presentation of Honorary Member- 
ship to: 
Guy F. Arkixson, Engineer-Con- 
tractor, South San Francisco, Calif. 
Sotomon C, Engineer- 
ing Educator, Ithaca, N. Y. 
Frank Kenexes, Engineering Edu- 
cator, Houghton, Mich. 
Frep C. Scosey, Consulting Engi- 
necr (in absentia), Berkeley, Calif. 


All members, guests and their ladies 
are cordially invited to attend this 
event. Tickets available until 10:00 
a.m. on Wednesday. 


Per plate, $4.75. 


WEDNESDAY AFTERNOON 
OcT. 12 


The 1960 Research 
Conference 


Planned and conducted by the Re- 
search Committee, ASCE 
2:30 p.m. Georgian Room 


Presiding: H. 8. Gotoas, Chairman, 
ASCE Committee on Research 


2:30 Research for Survival 


Artuur G. Trupeau, Lt. Gen., 
Chief of Research and Develop- 
ment, Dept. of the Army 


3:00 Research and Civil Engineering 
Education 


NaTtHAN M. Newmark, Head, 
Dept. of Civil Eng., Univ. of Illi- 
nois 


3:30 Research and Professional Societies 


Artuur T. Ippen, Prof., Hydro- 
dynamics Lab., Dept. of Civil and 
Sanitary Eng., M.LT. 


STUDENT PROGRAM 


Wednesday, Oct. 12 

8:00-8:45 a.m. Engineering Education 
Panel Breakfast 

8:30-9:00 a.m. Student Registration at 
Northeastern 

9:00-11:15 a.m. Engineering Education 
Panel at Northeastern 

12:15-2:00 p.m. Annual Awards Lunch- 
eon at Statler-Hilton 

3:00-5:00 p.m. 1960 Research Confer- 
ence at Statler-Hilton 

§:00-11:30 p.m. Dance at Tufts Univer- 
sity 


Student Chapters from at least 
twelve New England universities 
will have exhibits on display in the 
Statler-Hilton mezzanine through- 
out Convention week. 

The Engineering Education Panel 
will consist of men from the con- 
sulting, construction, and education 
fields with a student acting as mod- 
erator. 


BOSTON HARBOR TRIP 
Wed., Oct. 12, and Thurs., Oct. 13 
2:30 each day 


This harbor trip will have as its 
objectives the locks on the Charles 
River Dam and the M.T.A. Sta- 
tion in Science Park. 


By courtesy of the U.S. Corps of 
Engineers and the Waterways Di- 
vision of ASCE, this trip will be 
available at no charge. 


Since only 30 persons can be ac- 
commodated at one time, a total 
of 60 tickets will be available. Per- 
sons desiring to go will be given | 
a ticket only on request. It is urged 
that members refrain from request- 
ing these tickets unless they defi- 
nitely intend to go on the harbor 
trip. If, for any reason, a member | 
holding a ticket is unable to use | 
it, he should give it to another 
member desiring to go or should 
return it to the registration desk. 


sh, 
a 
ag 
| | 
| 
| 
Bey 
| 
- 
10 
: 
: 
- 
| 
| 
| 
; 
ay 
i 
| 
a fa 
| | 
| 
| 
J 
87 
i 


ANNUAL DINNER DANCE 
and award of 
JOHN FRITZ MEDAL 


Wednesdey, Oct. 12 
6:30 p.m. Assembly and cocktails 
in Georgian Room 


7:30 p.m. Banquet in Ballroom 
Award of 1961 John Fritz Medal | 
to Stephen D. Bechtel, F. ASCE, 

President, Bechtel Corp. 


9:00 p.m. Reception by President 
and Honorary Members 
Dancing to the music of an out- 
standing Boston orchestra 
For this event, special reservations 
can be made for tables seating ten 
persons each. Members may under- 
write complete tables, or pool reser- 
vations with others. 
The published seating list will close 
at 2:00 p.m., Tuesday, Oct. 11. 
Tickets purchased after that hour 
will be assigned to tables in order 
of purchase. Sale of tickets will be 
limited to the capacity of the Ball- 
room. 
Dinner dress (black tie). Per plate, 
$9.00. 
Mail orders for tables must be ac- 
companied by a check in full, pay- 
able to the American Society of 
Civil Engineers, and a list of guests. 
Send order and checks to: 
American Society of Civil Engi- 
neers 
33 West 39th St. 
New York 18, N. Y. 


THURSDAY MORNING 
OcT. 13 
Hydraulics Division 


8:45 a.m. Parlor A 


Presiding: Arthur T. Ippen, Cheirmon, 
Hydraulics Division 


Session by Hydromechanics Com- 
mittee 


8:45 Anistropic Turbulence and Wall 
Effects in Open-Channel Flow 


Paut G. Mayer, Assoc. Prof. of 
Civil Eng., Georgia Inst. of Tech- 
nology 


9:15 The Flow of Sand-Water Mixtures 
in Horizontal Pipes 


Norpert L. ACKERMANN, Prof. of 
Civil Eng., Univ. of Khartoum, 
Sudan, Africa 

Tuomas E. Stetson, Head, Dept. 
of Civil Eng., Carnegie Inst. of 
Technology 


9:45 Effects of Roughness, Spacing in 
Rigid Open Channels 
W. Sayre, Asst. Civil 
Engr., U. S. Bur. of Reclamation, 
Denver, Colo. 


Maurice L. ALBERTSON, Director, 
Research Foundation, Colorado 
State Univ. 
10:15 The Mechanics of Washout of an 
Erodible Fuse Plug 
E. Roy Tinney, Head, R. L. Al- 
brook Hydraulic Lab., Washington 
State Univ. 


Engineering Mechanics 
Division 


8:45 a.m. Perkins Hall 


Presiding: C. E. Cutts, Member, Com- 
mittee on Mechanical Properties of Mo- 
terials 


Session by Committee on Mechan- 
ical Properties of Materials 


8:45 Nuclear Magnetic Resonance for 
Determination of Moisture Content 


R. L. Brarwe, Chief, Concreting 
Materials Sect., National Bur. of 
Standards, Washington, D. C. 


9:15 Significance of the Ultrasonic Pulse 
Technique as Related to Rein- 
forced Plastics 
Avsert G. H. Dietz, Prof. of 
Building Eng., Dept. of Civil and 
Sanitary Eng., M.1.T., Cambridge 


9:45 Visco-Elastic Behavior of Alumi- 
num from Sonic Tests 
Tien S. Assoc. Prof. of 
Eng. Mechanics, V.P.L, Blacks- 
burg, Va. 
Highway Division 
8:45 a.m. Ballroom 


Presiding: Fred Burggrof, Director, High- 
way Reseorch Boord 


Session by Committee on Research 


8:45 Illinois Road Test 
W. B. McKenprick, Jr., Project Di- 
rector, AASHO Road Test 

9:15 Panel Discussion: 
Needed Research 


L. Armstronc, Commission- 
er, Bur. of Public Roads, Washing- 
ton, D. C. 


Francis N. Hveem, Materials and 


Present and 


Research Ener., Calif. Div. of 
Highways 

Jack E. Letscu, Cather 
and Co. 


K. B. Woops, Prof. of Highway 
Eng., Purdue Univ. 


Sanitary Engineering 
Division 
8:45 a.m. Parlor B 


Presiding: Dorrell A. Root, Member, Di- 
vision Committee on Technical Sessions 


8:45 Treatment of Water Containing 


Low-Level Radioactive Contami- 
nation 


Joun H. Foster 
9:15 Status of Solids-Contact Units for 


Water Treatment in the U.S. and 
Elsewhere 


A. A. KALINSKE 

9:45 The New Solids-Contact Water 
Treatment Plant at Omaha, Nebr. 
Ricnarp O. Davis 


Structural Division 


8:45 a.m. Georgian Room 


Presiding: Saul Nomyet, Chairman, Ses- 
sion Program Committee of the Division 


8:45 Men, Money, Research and the 
University 

Gene M. 

Eng., Univ. 
Ariz. 


Norppy, Head, Civil 


of Arizona, Tucson, 


9:15 Analysis of Structural Safety 


Ernest Basten 


9:45 Safety, Reliability and Structural 
Design 
A. M. FrevpentTHaL 

10:15 Applied Statistics in Experimental 
Investigation 


Department of 

Conditions of Practice 

11:00 o.m. 

Presiding: Lawrence A. Elsener, Vice 


Chairmon, 
of Practice 


Department of Conditions 


Session of Committee on Engineer- 
ing Education 


Report on Conference on Civil En- 
gineering Education 


11:00 Introductory remarks 


Acrrep R. Gouze, Acting Commis- 
sioner, U.S. Bureau of Reclamation, 


GENERAL MEMBERSHIP 
LUNCHEON 


Thursday, Oct. 13 


12:30 p.m. Ballroom 


Invocation 


Speaker: G. Brooxs Earnest, Pres- 
ident, Fenn College, Cleveland, 
Ohio 

Subject: Comments on Engineering 
Education 

Presiding: Newly-installed  Presi- 
dent, ASCE 

All members, guests and their ladies 

are cordially invited to attend this 

event. Tickets available until 10:00 | 

a.m. on Thursday. 

Per plate, $4.50. | 
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Washington, D. C. 
11:15 Background of Conference 


=P. Kimpatst, Dean, 
Thayer School of Eng., Dartmouth 
Univ., Hanover, N. H. 

11:30 Summary of Conference 


Cornetius WaANDMACHER, Assoc. 
Dean, Civil Eng. Dept., Univ. of 
Cincinnati, Cincinnati, Ohio. 


11:45 Questions and discussion from the 
floor 


THURSDAY AFTERNOON 
OcT. 13 


City Planning Division 
2:30 p.m. Porlor B 
Presiding: J. Cal Callahan, Member, Div- 


ision’s Exec. Committee 


Theme: The Financing of Urban 
Mass Transit Facilities 


2:30 Economics of Urban Transporta- 
tion 
Guiick 

3:00 Financing of Bus and Rail Sys- 
tems 
Warren McCarren 

3:30 Monorail vs. Conventional Rapid 
Transit 


Sipney H. BincuamM 


4:00 The Rail Commuter Problem 


Water 


Engineering Mechanics 
Division 


2:30 p.m. Perkins Hall 


Presiding: J. F. Throop, Vice Chairman, 


Committee on Mechanical Properties of 
Materials 


Session by Committee on Mechani- 
cal Properties of Materials 


2:30 Stress-Strain Characteristics of Ma- 
terials by Strain Wave Propaga- 
tion 
Guenn Mureny, Prof. and Head 
of Theoretical and Applied Me- 
chanics, lowa State Univ., Ames. 


3:00 Shrinkage, Swelling and Creep in 
Cement 
A. P. Hrennixorr, Prof. of Civil 
Eng., Univ. of British Columbia, 
Vancouver, B. C. 


3:30 Photoelasticity Applied to Material 
Properties 
G. U. Opret, Dept. of Eng. Me- 
chanics, Penn. State Univ., Univer- 
sity Park. 

4:00 On the Theory of Asymmetrically 
Laminated Aecolotropic Plates 


G. H. Duerz, Prof. of 
Building Eng., Dept. of Civil and 
Sanitary Eng., M.LT., Cambridge. 
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Yeuupa Sravsxy, Asst.  Prof., 
Dept. of Civil and Sanitary Eng., 
M.LT., Cambridge 


Highway Division 


2:30 p.m. Ballroom 


Presiding: Wilbur S. Smith, Chairman, 
Division's Traffic Engineering Committee 


2:30 Integrated Parking and Express- 
way Demands 


J. Faustman, Consulting Engr., 
Sacramento, Calif. 

3:00 Assignment of Future Traffic to 
Urban Networks 
Broxxe, Highway Re- 
search Engr., U. S. Bur. of Public 
Roads, Washington, D. C. 

3:30 Expressway Earnings in Urban 
Areas 
Evan Garpner, Director, Eco- 
nomic Research, Penn. Dept. of 
Highways, Harrisburg, Penn. 


4:00 Arterial Route Planning for Satel- 
lite Communities 


Arcur N. Carrer, Carter, Krueger 
& Associates, Inc., Minneapolis, 
Minn. 


Hydraulics Division 


2:30 p.m. Parlor A 


Presiding: Arthur T. Ippen, Chairman, 
Division's Exec. Committee 


Session by Sedimentation 
Committee 

2:30 Research Needs in Sedimentation 
H. A. Eisres, Prof. of Hydraulic 
Eng., Dept. of Civil Eng., Univ. 
of California 

3:00 Effect of Bridge Construction on 
Scour 
H. K. Liv 
F. M. CHanc 

3:30 Sediment Distribution in $.C.S. 
Flood Water Retarding Structures 


H. G. HeineMANN 


Structural Division 


2:30 p.m. Georgian Room 


Presiding: Saul Nomyet, Chairman, Di- 
vision’s Session Program Committee 


2:30 Columns in Plastically Designed 
Structures 
T. V. Gatampos, Fritz Lab., Le- 
high Univ. 

2:45 Composite Design 
G. C. Fritz Lab., Le- 
high Univ. 


C. Curver, Fritz Lab., Lehigh 
Univ. 


3:00 Plastic and Multistory 


Frames 


Design 


G. C. 


3:15 Application of Electronic Com- 
puters to Dynamic Response Prob- 
lems 


R. O. Bersnem, U.S. Naval Re- 
search Lab. 

3:30 Electronic Computer Earthquake 
Analysis 
G. Berc, Univ. of Michigan 

3:45 Theoretical Studies of Structural 
Behavior 
A. S. VeLrtTsos 

4:00 Research at Pennsylvania State 
J. Marin 


4:15 Research in Fracture Mechanics 
W. T. Hatt, Univ. of Illinois 
4:30 Research at Armour Research 
Foundation 
R. W. Saver 

5:00 Basic Research on Structural En- 
gineering of Flight Vehicles 
R. R. Hevpenres, National Aero- 
nautics and Space Admin. 

5:15 Stability of Stiffened Panels 
A. Ostapenko, Fritz Lab., Lehigh 
Univ. 

5:30 Corrugated Thin-Gage Beam Webs 
J. M. Encuisn, Univ. of California 


MEN’S SMOKER 

Thursday, Oct. 15 

8:00 p.m. Georgian Room 
An evening of light entertainment 
and good fellowship, with refresh- 
ments and snacks. Alumni events 
scheduled for Thursday evening 
will be concluded in ample time for 
the Smoker. 

Ladies will be occupied with a 
separate group activity on this 
“night out” for the men. 


FRIDAY MORNING 
OCT. 14 


Engineering Mechanics 
Division 
8:45 a.m. 


Parlor B 


Presiding: J. E. Cermak, Chairman, Di- 
vision’s Committee on Fluid Mechanics 


Session by Committee on Fluid Dy- 
namics 


8:45 Introductory remarks 


Donatp R. F. Chair- 
man, Task Committee on Me- 
chanics of Stratified Flow: Dept. 
of Civil Eng., M.1.T., Cambridge. 
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in Stratified 


9:00 Interfacial Mixing 


Flow 
Hunter Rouse, Director of Iowa 
Inst. of Hydraulic Research, Iowa 


City. 
Enzo O. Macacno, Research 
Engr., lowa Inst. of Hydraulic 


Research, lowa City. 
9:30 Stability in a Continuously Strati- 
fied Fluid 


Louis N. Howarp, Assoc. Prof. of 
Mathematics, M.1.T., Cambridge. 


Punair G. Drazin, Research Assoc. 
in Meteorology, M.LT., Cam- 
bridge. 

10:90 Jets in Stratified Fluids 


Rosert R. Lone, Prof., Civil Eng. 
Dept., The Johns Hopkins Univ., 


Baltimore. 


City Planning Division and 
Highway Division, Joint 
Session 


8:45 a.m. Ballroom 


Presiding: John O. Morton, Chairman, 
Highway Division's Exec. Committee 


Session of Highway Division Committees 
on Urban Transportation and Geomet- 
rics of Highway Design, and City Plan- 
ning Division 

Theme: An Appraisal of Design and 
Operation of Urban Freeways 


8:45 Special Freeway Study and Analy- 
sis 


Josern 


Hydraulics Division 


8:45 a.m. Porlor A 


Presiding: A. T. Ippen, Chairman, Di- 
vision’s Exec. Committee 


Session of Hydrology Committee 
8:45 Estimating Potential Evapo-trans- 

piration 

W. Russert Hamon, Research 


Assoc., Travelers Insurance Co. 


9:15 Use of High-Speed Analog Com- 
puter for Routing of Storm Rain- 
fall through a River Basin 
Henry M. Paynter, Assoc. Prof. 
of Mechanical Eng., M.LT. 

9:45 Infiltration of Fluids in Dry Por- 
ous Media 
A. Jounson, Hydrologic Lab., 
U.S. Geological Survey 
W. N. Patmouist, Hydrologic 
Lab., U.S. Geological Survey 

10:15 Use of Digital Computers in Com- 
puting Flow Hydrographs from a 
Network of Subareas 
W. L. Norturop, Kansas City 
Dist., Corps of Engineers 


C. W. Timperman, Kansas City 
Dist., Corps of Engineers 


Structural Division 


8:45 a.m. Georgian Room 


Presiding: Sav! Namyet, Chairman, Di- 
vision’s Technical Program Committee 


8:45 Post-Elastic Flexural Behavior of 
Rolled Steel Sections 


Hersent A. Sawyer, Jr., Univ. 
of Connecticut 


Yeicuet WerrsMAN, Univ. of Con- 


necticut 

9:15 Dynamic Behavior of Girder 
Bridges 
Epwarp N. Wicsox, New York 


Univ. 
James Micnatos, New York Univ. 


9:45 Wind Tunnel Tests on Wind-In- 
duced Vibrations in Structural 
Members 


Weaver, Jr. 


10:15 The Application of Finite Difler- 
ences to Some Structural Prob- 
lems 

Newark 


Frevenck 


Univ. 


Surveying and Mapping 
Division 


8:45 am. Room 406 


Presiding: C. L. Miller, Division's Program 
Committee 


8:45 Information Systems and Civil En- 
gineering 
C. L. Assoc 
Eng. and _ Director, 
metry Lab., M.LT. 


Prof. of Civil 


Photogram- 


9:30 Cloud Mapping from the Tiros 
Meteorological Satellite 
Arnotp G. Grasern, Manager, 
Geophysics Dept., Allied Research 
Associates, Inc., Boston, Mass. 


10:15 Computer Programming  Lan- 
guages and Survey Computations 
W. A. Brices, Research Staff, Civil 
Eng. Computer Lab., M.LT. 


Department of 
Conditions of Practice 


11:00 a.m. Gecrgian Room 


Presiding: Lawrence A. Elsener, Chair 
mon, Committee on Conditions of Prac. 
tice 
Session of Committee on Employ- 
ment Conditions 
11:00 Examination of the Civil Engi- 
necr's Compensations 


Oscar S. Bray, President, Jackson 
& Moreland, Boston, Mass. 


11:30 Survey of Environmental Condi- 
tions in Exemplary Engineering Of- 
fices 


Invinc F. Asuworru, Chief, Office 
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of Technical Controls, Dept. of City 
Planning, New York, N. Y. 


GENERAL MEMBERSHIP | 
LUNCHEON 
Friday, Oct. 14 
12:30 p.m. 
Invocation 
Speaker: Brig. Gen. Aupen K,. 
Ley, U.S. Army, Div. Engr., U.S. 
Army Eng. Div., New England 
Subject: Engineering and the Basic 
Sciences 


Ballroom 


Presiding: Newly-installed Presi- 
dent, ASCE 

All members, guests their 

ladies are cordially invited to attend 

this event. Tickets available until 

10:00 a.m. on Friday. 


Per plate, $4.50. 


FRIDAY AFTERNOON 
OcT. 14 


City Planning Division and 
Highway Division, Joint 


Session 
2:30 p.m. Ballroom 
Presiding: John C. Kohl, Choirman, 


Committee on Mass Transportation, City 
Planning Division 


Theme: The Impact of Modern Ra- 
pid Transit Facilities 


2:30 The Congress Street Rapid Transit 
Line in Chicago 
E. Guntocx, Chairman, 
Chicago Transit Authority 


3:00 Studies of the New Highland Line 
in Boston 


Grecory B. Worre, Director of 
Research, Greater Boston Eco- 
nomic Study Committee 


3:30 The West Side Extension of the 
Cleveland Rapid Transit System 
Gronce lnnat, Exec. Asst., Cleve- 


land Transit System 


4:00 Government and Transit Coopera- 
tion in Developing High-Speed 
Service 


Joun A. Baitry, Deputy Manag- 
ing Director, City of Philadelphia 


Engineering Mechanics 


Division 
2:30 p.m. Parlor B 


Presiding: W. D. Baines, Vice Chairman, 
Division's Committee on Fluid Mechanics 


Session by Committee on Fluid Dy- 
namics 
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2:30 Calculation of Potential Flow with 
Free Boundaries 


Gannetr Binknorr, Harvard Univ., 
Cambridge, Mass. 

3:00 Variational Methods in Fluid Dy- 
namics 


J. W. Decreur, Assoc. Prof. of 
Hydraulic Eng., School of Civil 
Eng., Purdue Univ., Lafayette, Ind. 


3:30 Application of Digital Computers 
to Flow in Open Channels with 
Abruptly Changing Profiles 


Avsert G. Mencen, Instructor, St. 
Anthony Falls Hydraulics Lab., 
Univ. of Minnesota, Minneapolis. 


4:00 Analysis of Correlation Functions 
of Wave Records 


E. Funke, National Research 
Council of Canada, Ottawa. 


Hydraulics Division 


2:30 p.m. Parlor A 


Presiding: A. T. Ippen, Chairman, Di- 
visions Exec. Committee 


Session by Hydraulic Structures 
Committee 


2:30 The Effect of Spur Dikes on Flood 
Flows through Bridge Constric- 
tions 


Joun B. Hensicu, Dept. of Civil 
Eng., Lehigh Univ 

3:15 Hydraulics of River Flow under 
Arch Bridges 
J. W. Dewrevurn, School of Civil 
Eng., Purdue Univ. 

4:00 Flow through Multi-opening Con- 
strictions 


Joun Suen, U.S. Geological Sur- 
vey, Washington, D. C. 


Structural Division 
2:30 p.m. Georgian Room 


Presiding: Soul Namyet, Chairman, Di- 
vision’s Technical Program Committee 


Presenting a group of short papers on 
research techniques, with preliminary 
results of investigations in progress 


2:30 Residual Stress and the Compres- 
sive Properties of Steel 


L. Fritz Lab. 
2:45 Research at Cornell 

W. McQuire, Cornell Univ. 
3:00 Large Bolted Joints 

J. L. Rumer, Fritz Lab. 


3:15 Research on Steel Structures 
W. H. Munse, Univ. of Illinois 
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3:30 Welded Plate Girders 
B. Tuurtimann and B. T. Yen, 
Fritz Lab. 

3:45 Fatigue Resistance of Prestressed 
Concrete Members 
Ropert F. Wanner, Lehigh Univ. 


4:00 Research on Concrete Structures 
C. P. Siess, Univ. of Ilinois 


4:15 Research at University of Virginia 
H. L. Kinnien and J. M. Sieperz, 
Virginia Council of Highway In- 
vestigation and Research 

4:30 Research and Development in 
Structural Steels 
T. R. Hiccins, Amer. Inst. of Steel 
Construction 

4:45 Research at Alcoa 
J. 
Labs. 


5:00 Plastic Analysis of Latticed Alumi- 
num Bents 


Criarx, Alcoa Research 


C. Mansu, Aluminum Co. of Can- 
ada 


TOUR, SURVEYING AND 
MAPPING DIVISION 


Friday, Oct. 14 
2:30 p.m. 


Photogrammetry and Civil Engi- 
neering Computer Laboratories at 
M.LT. 


The program at the laboratories 
will include a series of demonstra- 
tions of photogrammetric instru- 
mentation, data handling equip- 
ment, and digital computers ap- 
plied to surveying, mapping and 
civil engineering research. 


The laboratories are located in 
Room 1-090 of the main M.LT. 
buildings, 33 Massachusetts Ave., 
Cambridge. 
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LADIES’ ACTIVITIES 


Sunday, Oct. 9 
2:00 to 5:00 p.m. Registration 


3:00 to 5:00 p.m. Tea in Hancock Room 
Room 


To welcome the engineers and 
their families. 


Monday, Oct. 10 


9:00 to 11:00 a.m. Get-Acquainted Cof- 
fee 


In the Hospitality Room 


1:30 to 3:30 p.m. Tour of Boston and 
Cambridge 


Museums and educational institu- 


tions will be featured on the tour 
——M.I1.T., Harvard, and Boston 
College. 


5:30 to 7:30 p.m. Ice-breaker, Get- 
Acquainted Party, with cocktails 
Admission is by ticket only. Tick- 
ets are free with registration. 

7:30 p.m. Dinner 
This dinner, in the Georgian 
Room, of the Boston Society of 
Civil Engineers, will have as speak- 
er the Hon. John F. Collins, Mayor 
of Boston. 

Tuesday, Oct. 11 


9:00 to 11:00 a.m. Coffee, Hospitality 
Room 


9:00 a.m. to 4:00 p.m. Tour No. 1 


This tour of the North Shore will 
feature historic and scenic Marble- 
head and Salem. 


10:00 a.m. to 4:00 p.m. Tour No. 2 


This tour of the Lexington Battle 
Green and the Concord Bridge 
will include lunch at the Wayside 
Inn in Sudbury. 


Wednesday, Oct. 12 


9:00 to 11:00 a.m. Coffee, Hospitality 
Room 


10:00 a.m. Award of door prize 


This door prize will be from the 
original paintings of Claude Niki, 
on exhibit continuously during the 
week in the Hospitality Room. 


12:30 p.m. ASCE Awards Luncheon 


The speaker will be Dr. James R. 
Killian. 


6:30 p.m. Reception 


7:30 p.m. Formal Dinner Dance in the 
Grand Ballroom 


Thursday, Oct. 13 


9:00 to 11:00 a.m. Coffee, Hospitality 
Room 


10:00 a.m. to 12:00 noon. Tour No. 1 


This tour of historic Boston will 
feature the Freedom Trail, Paul 
Revere House, Old Ironsides and 
the Old North Church 


2:00 p.m. Isabella Stewart Gardner 
Museum 


A gallery talk at 2:00, and a con- 
cert at 2:45, will be included. 


8:30 a.m. to 5:00 p.m. Tour No. 2 


This tour of the South Shore will 
include Plymouth Fort, Mayflower 
II and Plymouth Colony. 


Evening. An opera or play 


Friday, Oct. 14 


9:00 to 11:00 a.m. Coffee, Hospitality 
Room 
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WEEK-END TOURS 


The Ladies’ Entertainment Com- 
mittee will assist individuals or 
groups in planning tours to view | 
New England autumn foliage on | 
the week end. 


ALUMNI REUNIONS 


Tuesday, Oct. 11 

Cornell University (Cornell Society 
of Engineers) Dinner Meeting 

At Hotel Statler Hilton. Contact 
Edward F. Arps, 117 Lexington 
St., Belmont, Mass. 


Dartmouth College 
(Thayer School) Dinner Meeting 
At Hotel Statler Hilton. Contact 
Dean William P. Kimball, Dart- 
mouth College, Hanover, N. H. 
University of New Hampshire Din- 
ner Meeting 

At Hotel Statler Hilton. Contact 
Prof. Charles O. Dawson, Univ. of 
New Hampshire, Durham, N. H. 
Thursday, Oct. 13 

Manhattan College Dinner Meet- 
ing 

At University Club, Boston. Con- 
tact John F. Molloy, Jr., 94 Hillcrest 
Ave., Needham 92, Mass. 

M.LT. Dinner Meeting 

At M.LT. Faculty Club. Contact 
Prof. C. H. Norris, M.I.T., Cam- 
bridge 39, Mass. 


Dinner 


Northeastern University 
Meeting 

At Northeastern University. Con- 
tact Prof. Charles O. Baird, Jr., 
Northeastern Univ., Boston 15, 
Mass. 

Purdue University Breakfast 

At Hotel Statler Hilton, 7:30 a.m. 
Contact George W. Fait, 70 Com- 
mon St., Quincy 69, Mass. 
University of Illinois Dinner Meet- 
ing 

At Hotel Statler Hilton. Contact 
Ariel A. Thomas, ¢ Metcalf & Eddy, 
Statler Building, Boston, Mass. 
University of Massachusetts Dinner 
Meeting 

At Hotel Statler Hilton. Contact 
Prof. W. W. Boyer, Univ. of Mas- 
sachusetts, Amherst, Mass. 


Friday, Oct. 14 

Norwich University Luncheon 

At Hotel Statler Hilton, 12:00 noon. 
Contact Prof. Gordon Pyper, Nor- 
wich Univ., Northfield, Vt. 


COMMITTEES 


A ic c lee. 
William H. Mitchell, General Chairman 
Charles H. Norris, Vice Chairman 

John Cusack, Secretary 


Werner Gumpertz. Ernest L. Spencer 


Budget and Finance 


John H. Hession, Chairman 


Technical 

Emory Ireland, Chairman 

A. F. Samuel, Gordon Gray, Frank L. 
Heany, Abraham Woolf 


REA 


Comments on computing composite sections 


To tHe Epitor: With great interest | 
read Hans R. Schaeffer’s timely article 
on “Computing Prestressed Concrete 
Composite Sections” in the June issue, 
p. 72. He ably demonstrates how design 
computations can be greatly simplified 
by arranging the significant items in tab- 
ular form, which not only eliminates a 
lot of repetitious expressions but also 
gives the designer a clear picture of the 
problem. 

In connection with my own designs for 
prestressed concrete structures, I also 
have made extensive use of tabular forms, 
which incidentally are very similar to that 
proposed by Mr. Schaeffer. However, be- 
cause the operation of multiplying with 
a constant multiplier on a desk calcula- 
tor is considerably easier than that of 
dividing with a constant divisor, it has 
been found preferable to tabulate the 
values of 12,000/S, instead of S/12,000, 
for computing fiber stresses. 

With reference to Mr. Schaeffer’s nu- 
merical example, I would like to make 


two comments: 
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1. In composite structures the ultimate 
strength of concrete for the precast sec- 
tion is commonly higher than that for the 
cast-in-place section. The moduli of elas- 
ticity for the two sections are also differ- 
nt. Often the effect on the section pro- 
perties of this difference between the 
‘component sections may be significant 
and cannot be disregarded. 

Article 2124.1 of ACI-ASCE “Tenta- 
tive Recommendations for Prestressed 
Concrete” explicitly calls for a consider- 
ation of the transformed section based on 
the modular ratio. If f’, of 3,000 psi and 
E of 3,000,000 psi are assumed for the 
cast-in-place concrete, and f’, of 5,000 psi 
and E of 4,300,000 psi for the precast con- 
crete, the transformed area of the cast- 
in-place section would be only 3.0/43, or 
70 percent of the actual area. The com- 
posite section moduli would be smaller 
and the corresponding fiber stresses would 
be proportionally greater than those 
shown in the table. 

2. Under the combined action of the 
weight of the girder and the initial pre- 


weil 


Conditions Of Practice 
A. Russell Barnes, Chairman 
John J. Walsh 


Hotel 

Cranston R. Rogers, Chairman 

Walter J. Hickey, John L. Slocum 

Exhibits, Attend Pr fen, end 

Public Relations 

Bruce Campbell, Chairman 

Richard W. Albrecht, William Duffy, 
Carroll Johnson, Herbert E. Fletcher, 
Jr., Mark M. Kiley 


Field Trips 
Paul S. Crandall, Chairman 
Kenneth M. Childs, Jr. 


Students 

John L. Lowe, Chairman 

Robert V. Whitman, Thomas C. Colman, 
Warren F. Daniell 


Luncheons 
Roger Williams, Chairman 


Ledies’ Entertainment 

Mrs. Arthur T. Ippen, Chairman 

Mrs. Charles H. Norris, Asst. Chairman 

Mrs. Robert G. Dean, Secretary 

Mrs. Robert W. Hunter, Treasurer 

Mrs. Arthur R. Barnes, Mrs. Donald R. 
Harleman, Mrs. Robert M. Jacobs, Mrs. 
William H. Mitchell, Mrs. Cranston 
Rogers, Mrs. Howard Simpson, Mrs. 
Robert A. Snowber, Mrs. Emest L 
Spencer, Mrs. Gordon BR. Williams, 
Mrs. Roger H. Williams, Mrs. Robert 
V. Whitman 


Entertainment 

Robert A. Snowber, Chairman 

Joseph Lawler, Alfred Pontier, Werner 
Tikkanen, Robert Anderson, Joseph 
Lavin, John Gill 


Registration 
F. T. Sendker, Chairman 


Alumni 
Prof. Ernest L. Spencer, Chairman 


stress corresponding to a final prestress 
of 560 kips, the initial fiber stresses, as 
given by Mr. Schaeffer, are 343 psi (ten- 
sion) and 3,096 psi (compression). The 
temporary tension of 343 psi may be 
permitted if a sufficient amount of non- 
prestressing steel is provided to take care 
of the total tension. The temporary 
compression of 3,096 psi, however, would 
be subject to question. 

In common practice, the maximum 
compressive fiber stress for post-ten- 
sioned members is limited to 55 percent 
of the compressive strength of concrete 
it the time when the prestress is trans- 
ferred. If 4,000 psi is specified as the con- 
crete strength at transfer, the maximum 
permissible compressive fiber stress is 
only 055 x 4,000, or 2,200 psi. The 
tabulated compressive stress of 3,096 psi 
would require a compressive strength of 
the concrete at transfer of 5,630 psi, and 
an even higher value at 28 days. This 
would seem uneconomical 


KennetH Diao, M. ASCE 
Structural Engineer 
Madigan-H yland 


Long Island City, N. Y. 
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M-m tables valuable for 
deflection calculations 


To tur Enrror: Orchids to H. H. Fickel 
for his “M-m Tables for Deflection Caleu- 
lations,” in the June issue, p. 70. Similar 
tables from Taschenbuch Fiir Bauingeni- 
eure became part of the structural design 
standards of Albert Kahn's office in De- 
troit in the 1930's. We have used them 
ever since 

It is a shame that many leading pro- 
fessors and other engineers in the field 
of structural engineering are not aware 
of the availability of these tables. They 
still struggle with the simple Hardy Cross 
method, pitching full moments and catch- 
ing half moments from post to post. 

As @ practicing structural engineer for 
the past 35 vears, I am sure that if these 
tables were properly publicized, the new 
Hardy Cross methods would definitely be 
replaced by the “antiquated” and “good” 
old theorem of least work. I do hope that 
the teachers of structures will use the 
tables to show the young structural engi- 
neers how easy it really is to figure de- 
flections and moments for rigid frames 


Fo ASCE 
Preadent, Abraham Woolf & 
Assoviates, Inc. 

Boston Mass 


Sagging of roofs 
causes corners to rise 


To tue Enrror: Captain Roberts's very 
interesting article on “adverse weather” 
in the June iene, p. 35, raises many 
points for diseussion, and suggests fruit- 
ful fields for study 

Under the heading of “Vertical and 
Horizontal Surface Cracking of Concrete- 
Block Structures,” he mentions a phe- 
nomenon that I have frequently observed, 
namely the lifting of the corners of con- 
crete roof slabs supported on masonry 
walls 

I do not believe this phenomenon has 
anvthing to do with differential shrink- 
ige of the concrete, but is merely a dem- 
onstration of the old law that there is no 
stress without strain. The roof, even in 
supporting only its own weight, must sag 
in the center, or dish, and since the mid- 
sides are supported, the 
corners must go up. I know of many ex- 
amples, and was constrained to stare at 
one across my desk here in Ottawa for 
two vears 

When I first became aware of this phe 
nomenon I started to figure out ways of 
holding down the corners, but soberer 
thoughts later prevailed. I now advise a 
short strip of tar paper along the top of 
the masonry running away from each 
corner, and the application of a calking 
gun to the crack as soon as it appears, as 
it always will. If you can’t fight ‘em, join 
m. 

I look forward to reading the rest of 
Captain Roberts’ articles 


Dovcias 8. Laintaw, M. ASCE 
Project’ Engineer 
Aw Force Headquarters 


pomts of the 


Ottawa, Canada 
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Deflections found by 
conjugate-beam method 


To tne Eprror: H. H. Fickel has done 
the engineering profession a service in 
taking time to present the M-m tables 
for deflection calculations in the June 
1960 issue, p. 70. 

For those who have few occasions to 
make deflection calculations of rigid 
frames, another easily remembered 
method is that of the conjugate beam. 
Applying this method to Fig. 1 (a) of 
Mr. Fickel’s article, and taking moments 
of the conjugate beam about Point 2, 
we have the situation shown in the ac- 
companying Fig. 1 


M; 


M,~—M,,2 
L= +— 


(oan +m ) 


The numerical values from Mr. Fickel’s 
article are M, = 92; M, = 752; and L= 
20 ft. Substitution in the above equation 
gives: 

El = 2 (75.2) + 92 


= 10,640 


which is the deflection as given in Mr. 
Fickel’s article 
R. C. Lororex, A.M. ASCE 
Supervising Engr, R. W. 
Be ck and Assocules 
Seattle, Wash. 


Private consultants widely 
used by Corps of Engineers 


To tue Epitor: I have just read your 
June 1960 issue and wish to thank vou 
for the complimentary note on my two- 
vear extension as Chief of Engineers in 
the “By-Line Washington” column (p. 
108). 

However, I would like to correct some 
statistical data on construction attributed 
to me in this same column in regard to 
my testimony before the House Commit- 
tee on Science and Astronautics. 

The statement (top of mght column) 
that “94 percent of its [the Corps of En- 
gineers'| total engineering work—includ- 
ing both military construction and civil 
works—1s doae by its own staff” is incor- 
rect. Page 18 of the testimony records my 
statement as follows: “. . . during fiscal 
vear 1959 94.1 percent by dollar value of 
all the Corps of Engineers’ construction 
contracts, involving military construction 
for the Army and for the Air Force, were 
awarded by open competitive bidding.” 

The statement that “the Corps spends 
a little over 5 percent of its money for 
all engineering design, supervision and 


overhead” is also incorrect. My testimony 
in this area was that an average of 89 per- 
cent of construction funds made available 
to the Corps go into actual construction 
contracts and that the remainder (11 per- 
cent) is taken up by design, supervision, 
inspection and overhead. Supervision, in- 
spection and overhead average 68 per- 
cent, with design costs making up the 
difference. Reference to page 19 of the 
Hearing testimony will confirm this. 

As you know, the Corps of Engineers 
uses architect-engineers for special de- 
signs and to supplement our in-house 
capability whenever the work load neces- 
sitates such action. Contract payments to 
private firms for architect and engineer 
services in fiscal 1959 amounted to $48 
million; for the 3 years 1957-1959, com- 
parable costs averaged $45 million a year; 
for the 5 years 1955-1959, the average was 
$43 million a year. Thus, during the past 
five fiscal years, the Corps of Engineers 
has used consulting firms to design an 
average of $13 billion of construction 
each year, an aggregate of $6.5 billion for 
the five-vear period. 

Correction of this statistical data in 
Civit ENGineerinG will be appreciated. 


E. C. Itscuner, F. ASCE 
Lt. Gen., USA 
Chief of Engineers 


Washington, D.C. 


News hard to find 


To tHe Eprton: The comments of Mr. 
Leggett in “The Readers Write” columns 
of the June issue, p. 73, reflect exactly my 
feelings on the new format of the maga- 
zine in which the news pages are inter- 
mingled with the technical articles. 

With this arrangement, it is difficult 
enough to find, on first reading, all the 
technical articles or all the ASCE news. 
But what is worse, it is practically impos- 
sible to locate quickly a piece of informa- 
tion in a back issue. As a consequence, it 
appears to me that the usefulness of the 
magazine has been seriously impaired. 


Steven J. Fenves, A.M. ASCE 
Instructor in Civil Engineering 
University of Illinois 


Urbana, Ill. 


Accuracy of transits in mils 


To THE Eprror: In his article, “Survey- 
ing Instruments in Mils,” in the June is- 
sue, p. 59, John J. Durkin quotes Prof. 
Philip Kissam, F. ASCE, as follows: 

“LT mil = 1/1,000 radian to an accuracy 
of better than 1 part in 500.” 

The approximation is not quite that 
good. It is 1 part in 50. 


sin 1 mil = #/3.200 = 0.0009817 
R. P. Sprro, A.M. ASCE 
New York, N.Y. 
Epitor’s Note: Professor Kissam and 


John J. Durkin have concurred in the 
correctness of Mr. Spiro’s observation. 
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AMERICAN SOCIETY OF CIVIL ENGINEERS 


Pittsburgh Hilton—Gateway Center, Pittsburgh, Pa. 


ADVANCE REGISTRATION 
REQUESTED 


So that the committee may better 
serve you, please use the coupon 
on page 152 to register and reserve 
your luncheon tickets in advance. 
Should your plans change later, re- 
fund will be made on request. Reg- 
istration is $5.00 (free to wives ac- 
companying their husbands). Fee 
includes tickets for computer semi- 
nars and reception. Luncheon tick- 
ets are $4.25 each. (Reduced rates 
will prevail for undergraduate stu- 
dents ). 


Make checks payable to D. E. 
Oelschlager, Finance Chairman. 
Send coupon and check to: Charles 
A. Keelen, Registration Chairman, 
Portland Cement Association, 2437 
Koppers Building, Pittsburgh 19, 
Penna. 


With or without advance registra- 
tion, please check in at the registra- 
tion desk as early as possible, and 
in any event before attending your 
first session. The registration desk 
will open at 3:00 p.m., Wednesday, 
September 7. 


HOTEL ACCOMMODATIONS 


Each individual is responsible for 
his own hotel reservation. The Pitts- 
burgh Hilton is the official confer- 
ence hotel; all program events will 
be held there on the ballroom floor. 
A limited number of rooms are 
available to those conference par- 
ticipants who make their reserva- 
tions early. Use the coupon on page 
150 to reserve your room or suite, 
and avoid disappointment in Sep- 
tember. 


SPEAKERS’ BREAKFASTS 
7:30 a.m. The Chartiers, Suite A 


By invitation only, speakers’ break- 
fasts will be held on Thursday and 


Friday mornings. 


Second National Conference on 
Electronic Computation 


Co-Sponsors, Committee on Electronic Computation, ASCE Structural Division, and the Pittsburgh Section, ASCE 


September 7-9, 1960 


COMPUTER 
DEMONSTRATION 


The computer demonstration will 
be the most outstanding ever pre- 
sented at a civil engineering meet- 
ing and will include items of new 
equipment having their first public 
exhibition. Among the companies 
participating are Friden, Inter- 
national Business Machines, Na- 
tional Cash Register and Bendix. 
Informative seminars, presented by 
the same manufacturers, will be of 
value to all engineers. 


COMPUTER SEMINAR 
Wednesday, Sept. 7 
8:00 p.m. Ballroom No.2 | 


Computer seminar presented by the 
computer demonstrators. 


THURSDAY MORNING 
SEPT. 8 


General Session 
9:00 a.m. Ballroom No. 1 


Presiding: Nathan M. Newmark, Chaoir- 
mon, Committee on Electronic Compu- 
tation, Structural Division 


Greeting 

Bauknicut, Chairman, 
Pittsburgh Section Committee, 
Conference on Electronic Compu- 
tation. 


Remarks 


NaTHAN M. Newmark, Chairman, 
Committee on Electronic Compu- 
tation, Structural Division. 


Keynote Address: Impact of Elec- 
tronic Computation on Civil Engi- 
neers 


Georce S. RicHARDSON, Senior 
Partner, Richardson, Gordon & As- 
sociates, Pittsburgh, Penna. 
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Session A—Ballroom No. 2 


10:30 a.m. 
Presiding: R. D. Dewell, Chairman, 


Exec. Committee, Structural Division 


10:30 Computer Program Exchange: 


Myth and Reality 


J. C. L. Crane, Chiet Design 
Engr., Richardson, Gordon & As- 
sociates, Pittsburgh, Penna. 


11:10 Computer Design of Structural 


Steel for Buildings 


M. Zar, Associate, and C. Becx, 
Design Engr., Sargent & Lundy, 
Engineers, Chicago, Ill. 


Session A—Ballroom No. 3 


10:30 o.m. 

Presiding: Jomes Michalos, Chairman, 
Task Committee on Program Inter- 
change, Committee on Electronic Com- 
putation, Structural Division 


10:30 Computer Solutions to Linear 


Buckling Problems 


R. J. Syivester, Asst. Research 
Scientist, The Martin Co., Denver, 
Colo. 


11:10 Error Analysis for Eigenvalue Prob- 


lems 


R. B. McCarey, Jn., Consulting 
Engr., Knolls Atomic Power Lab., 
General Electric Co., Schenectady, 


N. Y. 


Session A—Ballroom No. 4 


10:30 a.m. 
Presiding: N. D. Whitman, Jr., Member, 
Exec. Committee, Structural Division 


10:30 Optimum Design of Transmission 


Towers 


G. P. Anaston, Blaw-Knox Equip- 
ment Div., Blaw-Knox Co., Pitts- 
burgh, Penna. 
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11:10 Optimum Design of Reinforced 
Concrete Buildings 


J. D. Granam, Consulting Civil 
Engr., KCS Ltd., Toronto, Ontario, 
Canada. 


GENERAL LUNCHEON 
Thursday, Sept. 
12:15 p.m. Ballroom No. 1 
| Presiding: A. Gross, 
President, Pittsburgh Section, 
ASCE 
| Luncheon Address: A Vision of 
Our Automatic Future 
Neat J. Dean, Partner, Booz, 
Allen & Hamilton, Chicago, IL. 


THURSDAY AFTERNOON 
SEPT. 8 


Session B—Ballroom No. 2 
2:20 p.m. 

Presiding: Jockson L. Durkee, Chair- 
man, Task Committee on Conferences, 


Committee on Electronic Computation, 
Structural Division 


2:20 Computer Analysis of Structures 


J. F. Bonces, Head, Structural 
Studies Sect., Laboratorio Nacional 
de Engenharia Civil, Lisbon, Por- 
tugal 


3:00 Structural Idealization for Digital 
Computer Analysis 


J. S. Ancuen and C. H. Samson, 
Jn., Project Structures Engineers, 
Convair, Fort Worth, Tex. 


3:40 Structural Design by Systematic 
Synthesis 


L. A. Scumrr, Jn., Asst. Prof. of 
Structures, Case Inst. of Tech., 
Cleveland, Ohio. 


4:20 Simultaneous Equations Solved by 
Over-Relaxation 


F. G. Lenunman, Assoc. Prof. in Civil 


Eng., Newark College of Eng., 
Newark, N. J. 


Session B—Ballroom No. 3 
2:20 p.m. 


Presiding: F. A. Reickert, Vice Chair- 
man, Task Committee on Program Di- 
. rectory and Library, Committee on Elec- 
tronic Computation, Structural Division 


2:20 The Electronic Computer as a Tool 
in Moment Distribution 


J. E. Soenrens, Staff Consultant, 
C. F. Braun & Co., Alhambra, Calif. 
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3:00 Multi-Story Frame Analysis by 
Digital Computer 


M. F. Rupenstrein, Engr., Victor 
Gruen Associates, Los Angeles, 
Calif. 

3:40 Stiffness Method of Rigid-Frame 
Analysis 
M. L. Pes, Assoc. Prof. of Civil 


Eng., The City College, New York, 


4:20 Computing Maximums Due _ to 
Moving Loads 


J. N. Linceman, Engr., Hazelet & 
Erdal, Chicago, 


Session B—Ballroom No. 4 
2:20 p.m. 

Presiding: G. V. Berg, Chairman, Task 
Committee on Mathematical Methods, 


Committee on Electronic Computation, 
Structural Division 


2:20 Some Basic Concepts in Matrix 
Structural Analysis 


F. R. Berman, Consulting Engr., 
Huntington, N. Y. 


3:00 The Elements of Matrix Structural 
Analysis 


S. Suone, Prof. of Civil Eng., Univ. 
of Pennsylvania, Philadelphia, 
Penna. 


3:40 Dynamic 
Arches 


Analysis of Circular 


R. T. Epptnx, Research Associate, 
and A. S. Vewersos, Prof. of Civil 
Eng., Univ. of Ilinois, Urbana, IIL. 


4:20 A Numerical Procedure for the 
Analysis of Continuous Plates 


A. H.-S. Ane, Asst. Prof. of Civil 
Eng., and N. M. Newmark, Head, 
Dept. of Civil Eng., Univ. of Il- 
linois, Urbana, IIl. 


RECEPTION 
Thursday, Sept. & 
5:30 p.m. 


For this reception, the Pittsburgh 
Section is host. 


Ballroom No. 1 


COMPUTER SEMINAR 


Thursday, Sept. 8 
8:00 p.m. Ballroom No. 2 


This computer seminar is presented 
by the computer demonstrators. 


FRIDAY MORNING 
SEPT. 9 


Session C—Ballroom No. 2 


9:00 o.m. 
Presiding: E. K. Timby, Director, ASCE 


9:00 Sloping Surcharge Retaining-Wall 
Design 
M. A. Wapswortn, Computing 
Engr., Gannett, Fleming, Corddry 
& Carpenter, Harrisburg, Penna. 


9:40 Vessel Foundation Designs Using a 
Digital Computer 
L. G. Horton, Head, Civil Eng. 
Dept., and E. S. EricuMann, Eng. 
Analyst, C. F. Braun & Co., Alham- 
bra, Calif. 


10:20 Stress Distribution Patterns and 
Settlement Characteristics of Struc- 
tural Pile Foundations 


E. P. Rausa, Soils Engr., Howard, 
Needles, Tammen & Bergendoff, 
New York, N. Y. 


11:00 Numerical Analysis of Laterally 
Loaded Piles 


L. C. Reese and H. Mattock, 
Assoc. Professors of Civil Eng., 
Univ. of Texas, Austin, Tex. 


Session C—Ballrooms Nos. 3 


and 4 


9:00 a.m. 

Presiding: Sidney Shore, Chairman, Task 
Committee on Programming and Cod- 
ing, Committee on Electronic Computa- 
tion, Structural Division 


9:00 A Computational Technique for 
Three-Dimensional Pin-Jointed 
Structures 
C. E. Pearson, Eng. Div., Arthur 
D. Little, Inc., Cambridge, Mass. 


9:40 The Finite-Element Method in 
Plane Stress Analysis 


R. W. Coven, Prof. of Civil Eng., 
Univ. of California, Berkeley, Calif. 


10:20 Numerical Analysis Applied to 
Beam Vibrations 


E. N. Wurson, Asst. Prof. of Civil 
Eng., New York Univ., New York, 


11:00 Inversion of Band Matrices 
S. O. AspLuNp,Prof. of Structural 


Mechanics, Chalmers Univ. of 
Technology, Gothenburg, Sweden. 
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GENERAL LUNCHEON 

Friday, Sept. 9 

12:00 noon Ballroom No. 1 

Presiding: Cart B. JANSEN, Presi- 
dent, Dravo Corp., Pittsburgh, 
Penna. 


Luncheon Address: The Use of 
Computers in Election Fore- | 
casting 
Leon NeMEREVER, President, 
Computer Operations, Inc., 
Garden City, N. Y. 


FRIDAY AFTERNOON 
SEPT. 9 


Session D—Ballroom No. 2 


2:00 p.m. 

Presiding: E. H. King, Chairman, Task 
Committee on Educational Aspects, Com- 
mittee on Electronic Computation, Struc- 
tural Division 


2:00 Computer Analyses of Twin Box 
Culverts 


J. S. Horrman, Programming 


Engr., Iowa State Highway Com- 
mission, Ames, lowa. 


Open-air tube in tank solves many problems 


JOSEPH C. KENT, M. ASCE, Assistant Professor of Civil Engineering, University of Washington, Seottle, Wash. 


Wren liquid is being discharged 
from a tank, the liquid level drops 
continuously, and the head and quan- 
tity change accordingly. If a constant 
head and a constant quantity are de- 
sired, a tank with an overflow is nor- 
mally required. To eliminate the need 
for an overflow, an open tube can be 
inserted through the sealed top of the 
tank. Air then can enter the tank only 
through the tube. 

The bottom of the air tube, El. A in 
Fig. 1, represents atmospheric pres- 
sure. The head H is measured between 
El. A and the discharge opening below. 
As long as the liquid level remains 
above El. A, the head remains con- 
stant. 

The constant head in the tank can 
be changed easily without changing 
the liquid level. If the open-air tube is 
raised or lowered, the head H on the 
tank will gradually rise or drop the 
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2:40 Computer Analysis of a Pier with 
Unlimited Shape 
A. R. Barxocy, Head, Computer 
Dept., Vogt, Ivers, Seaman and As- 
sociates, Cincinnati, Ohio. 


3:20 Computer Design of Prestressed 
Concrete Beams for Deflection 
Control 
Fevix Associate, T. Y. Lin 
and Associates, Van Nuys, Calif. 


Session D—Ballrooms Nos. 3 
and 4 


2:00 p.m. 

Presiding: C. W. Zohler, Chairman, Task 
Committee on Statistical Applications, 
Committee on Electronic Computation, 
Structural Division 


2:00 Computer Methods for Dynamic 
Structural Response 


V. H. Neupert, Supervisor, Mech. 
of Solids Group, Applied Mech 
Sect., Electric Boat Div., General 
Dynamics, Groton, Conn. 


2:40 Matrix Analysis of Non-Linear 


Structures 


E. L. Graduate Student, 
Univ. of California, Berkeley, Calif 


corresponding amount. Thus, with al- 
lowance for a brief time lag, the head 
on the tank will always be represented 
by the distance H between the point 
of discharge and the bottom of the 
open-air tube. 

This apparatus has a great variety 


of applications, among which are: 

1. The constant-head requirement 
can be found for determining the per- 
meability of a substance. 

2. The constant flow rate, Q, can be 
determined by the drop in the water 
surface, net area of tank, and time 

3. For calibration purposes, the de- 
sired velocity can be obtained and 
maintained by a proper setting of the 
tube. 

4. Jet velocity as a function of head 
can be demonstrated in the classroom. 
The head can be increased or decreased 
simply by raising or lowering the open- 
air tube. 


3:20 New Methods of Matrix Structural 
Analysis 


B. Krein, Chief of Structures, Solar 
Aircraft Co., San Diego, and M. 
Cumico, Senior Research Engr., 
Comp. Lab., Convair-Astronautics, 
San Diego, Calif. 


COMMITTEES 


Committee on Electronic 

Computation, Structural Division 

Nathan M. Newmark, Chairman 

Steven J. Fenves, Seere tary 

Nathan D. Whitman, Jr., Contact Mem- 
ber, Executive Committee 


Conference Program Committee 
Jackson L. Durkee, Chairman 

Glen V. Berg, Jerry C. L. Chang, Steven 
J. Fenves, Harry H. Hawley, Elwyn H. 
King, James Michalos, Frederick A. 
Reickert, Herbert Rothman, Sidney Shore, 
Charles W. Zahler 


Pittsburgh Section Committee 

Wilfred Bauknight, Chairman 

Arthur S. Marvin, Co-Chairman 

Robert C. Mathes, Secretary 

Jerry C. L. Chang, Liaison 

Herbert J. Dunsmore, Publicity 

Michael A. Gross, Reception 

Charles A. Keelen, Registration and In- 
formation 

William G. Logan, Hotel Arrangements 

Donovan E. Oclschlager, Finance 

James P. Romualdi, Attendance Promo- 
tion 

Thomas B. Stelson, Student Activities 

Frank C. Sturges, Entertainment 

Charles W. Zahler, Computer Demonstra- 

Mrs. Wilfred Bauknight, Ladies’ Activi- 
tics 
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FIG. 1. Tank with open-air tube 
maintains a constant head. 
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and the tops of the piers on which it appears to stand. 


engineers know that the bridge has been “planted” 


‘ 
~ | 
Pe an 
Bridge in San Francisco Bay is the graceful superstructure 
00 e of steel piles that extend to solid 
| "footing. For the underwater story of how this job was done, sf 


Richmond-San Rafael Bridge over San Francisco Bay—length 21,345 feet. Lower sketch shows stratification encountered and points up need 
for extra long piles. This bridge was built for the State of California, Department of Public Works, Division of San Francisco Bay Toll Crossings. 
Substructure General Contractor: Ben C. Gerwick, Inc., and Peter Kiewit Sons Company. 


The Richmond-San Rafael Bridge, just north of San 

Francisco, is one of the world’s longest. It stretches 

across the bay for 21,345 feet. This makes it longer than 

the Mackinac Bridge and only 1,377 feet shorter than 
the San Francisco-Oakland Bay Bridge. The new bridge 
has two decks, each carrying three lanes of traffic across 

San Francisco Bay between Richmond and San Rafael, 

California. 

Tests on soil samples indicated proposed loads on dis- 
placement-type piles would probably result in excessive 
settlement. It was decided that piles had to be driven to 
rock or into a deep sand-gravel stratum. 

Studies indicated that steel H-piles were the logical 
choice because: 

1. H-piles were more suitable for penetrating the deep 
overburden in order to reach suitable strata for end 
bearing. 

2. H-piles provided utmost flexibility of final lengths— 
they could be easily cut or spliced. 

3. Their ruggedness made for easy handling. 

4. Their strength permitted heavy loads per pile. 

5. They were readily available. 


Precast bell-type piers were selected for the deep water 
portion of the job. These had proved economical for pile- 
supported piers in moderately deep water on previous 


Problem: How put 
Solution: (ss) H-Piles under novel 


MERRITT SAND 


the Richmond- 


major bridge jobs. At each bell-pier location, several 
steel H-piles were driven to position a precast concrete 
base grid which was later incorporated in the pier foun- 
dation. The base grid contained slots designed to act as 
guides for the remaining 14-inch, 89-pound steel H-piles. 
These were later grouted into the base grid which then 
served as the base for the precast bell sections set on top. 
After pouring a tremie seal inside the bells, the rest of 
the concrete was placed in the dry. These base grids were 
12 to 56 feet below water so that the contractor had to 
provide for underwater driving of piles. This was done _ 
with rigs especially designed for the job to provide 
telescoping leads to support the hammer as deep as 56 
feet under water and the pile head as much as 110 feet 
above the water. 

There were 62 bell-type piers constructed. In addition, 
8 cofferdam-type piers and 9 dry-land piers also utilized 
steel H-piles. The 79 piers are supported by 5,047 14- 
inch, 89-pound steel H-piles ranging in length from 30 
to 175 feet—a total of 585,700 lineal feet, or about 25,000 
tons, approximately half of which were supplied by 
United States Steel. 

For information on any type of steel piling—steel 
H-piles, sheet piling or steel pipe piling, write to any of 
our district offices or United States Steel, 525 William 
Penn Place, Pittsburgh 30, Pennsylvania. 
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Rafael Bridge across 


piers 


— 


Base grid for bell-type pier showing slots for locating 
piling. Batter piles indicated by dotted lines and shown 
in detail on small drawing 
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ow 
the bell-type piers 
were constructed 
underwater 


a At each pier location, concrete base grids 
containing slots to guide the steel H-piles were 
lowered through the water to exact position 
Some were as deep as 56 feet. 


2. Several steel H-piles were driven to hold each 
base grid in exact position. The remaining piles 
were then driven and the base grids were later 
incorporated in the pier foundation. Where nec 
essary, pile tops were cut off underwater by 


divers 


3. Cylindrical precast bell sections were lowered 
through the water and positioned on top of each 
base grid. A special seal made the joints water 
tight 


4. Cone-shaped precast concrete or steel sec 


tions with a seal on top and bottom were then 
placed on top of the cylindrical sections 


5. Precast shaft extending above water After 

a pouring a tremie concrete seal inside the bells 
the rest of the concrete was placed in the dry 

For the main piers using four interconnected 

bells and for some of the two-bell piers, special 


steel forms were used instead of precast concrete 


bells is registered trademark 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 
Nationa! Tube—Pittsburgh 

Tennessee Coal & iron — Fairfield, Alabama 
United States Steel Export Company 


United States Steel 


because it's strong 
because it's durable 
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OZALID NEWSLETTER 


NEW IDEAS TO HELP YOU WITH ENGINEERING REPRODUCTION AND DRAFTING 


A simple sponge with new Duratrace 
is your quickest way to renew soiled drawings, 


New washable, scrubbable Duratrace” 
gives you indestructible masters 
you can sponge new! 


If ever there was a drafting film that 
“is forever,” Duratrace is it. New 
Ozalid Duratrace, when used with 
modern plastic pencils, can be wiped 
clean and thereby restored to new 
condition at the sweep of a sponge. 
Drawings, originally done in regular 
pencil or India ink, can also be 
cleaned, although a bit more care 
might be necessary. 

Just combine this cleanability with 


the fact that Duratrace never yellows 
or ghosts, and you've got a winner 
that’s hard to match on any count. 
And how about this? Duratrace either 
exceeds or equals any other tracing 
material as far as dimensional stability 
is concerned! 

Want even more? Just check 
Duratrace on acceptability of a pen- 
cil image! Never has a drafting film 
equaled New Ozalid Duratrace on 


pencil acceptability. But the proof is 
really in the doing. There are intan- 
gibles that exist between a draftsman 
and his materials that are hard to 
fully describe. Only your own expe- 
rience with Duratrace can completely 
convince you. We think that 
Duratrace has a certain “‘feel’’ that 
makes it a delight and a joy to work 
with. Hundreds of draftsmen agree 
with us. Why not try Duratrace 
today ? Someday, someone might im- 
prove on this. Bet we’ll be the ones 
to do it. On every count, doesn’t it 
make sense to try Duratrace? 


If you like "em 
stacked for speed... 


Just check our Ozalid Streamliner 
200 Direct Copy Machine. 

Fast? A neat 14 feet per minute. 
Perfect for medium-sized operations 
and easy feeding. 

Wide? A roomy 42 inches that 
takes four 8! x 11 sheets in a row, 
does them as fast as smaller machines 
do a single sheet. 

And the new close-up controls of 
the 200 cuts operator fatigue; means 
anyone can learn to operate it in 
minutes. 

New stacking system cuts work 
time considerably while the new 
cooling system means greater com- 
fort for everyone in the office. 

But these are just the basic facts 
of operation. How about versatility ? 
The Streamliner 200 is specifically 
designed asa double-duty unit equally 
suitable for both engineering and 
general office work. 

Just invest in one Streamliner 200 
and get both an engineering and an 
office unit in one. You get the bene- 
fits of engineering speeds and width 
in your technical work plus a super 
high-efficiency unit for office copying 
and order invoicing. 

One last plug. The Streamliner 200 
costs a lot less than you would 
imagine. It costs less to operate and 
virtually nothing to maintain. Sold? 
Just contact your local Ozalid repre- 
sentative for a demonstration. 


Ozalid, Johnson City, New York. A Division of General Aniline & Film Corp. 
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ASCE NEWS 


UEC Topped Out! 


Has your Local Section? 


Topping out for the United Engi- 
neering Center took place late in July 
—just three months after the first 
piece of steel was set into place on the 
United Nations Plaza site. 

Nearly a month ahead of schedule, 
work on the new building, which will 
house some eighteen engineering socie- 
ties, has progressed to the symbolic 
flag-raising ceremony—marking the 
high point for the erected steel. (Pic- 
tures next month.) Down below, work 
is advancing rapidly—progress being 
marked by the installation of plumbing 
equipment and electrical wiring. Plac- 
ing the concrete floors has progressed 
to the thirteenth floor level and work on 
the stainless steel-glass-limestone exte- 
rior started late in July, according to 
the Turner Construction Company, 
general eontractor for the building. 

Emphasis is still being put on the 
UEC fund drive in many ASCE Local 
Sections. With the enthusiastic cooper- 


Percent of individual goals 


ASCE member-giving passes the 98 per- 
cent mark. Soon ASCE will enjoy 100 
percent success with AIChE who went 
over the top several months ago. 
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ation of all, “topping out” of the fund 
drive can be reported in the September 
issue of ENGINEERING. 

With less than $16,000 to go, there 
can be no relaxing now. Recent returns 
show a definite increase in contribu- 
tions of $50 to $500 and even some up 
to $1,000. Just a few of the larger sub- 
scriptions of this kind, with the sup- 
port of many smaller ones, will help 
many Local Sections to go over the top. 

Texas has placed on the Honor Roll 
as No. 38 to go over the top with 
Cleveland, Tacoma, Buffalo and Mon- 
tana close to their goals. Other star per- 
formers are the Los Angeles, National 
Capital, Oregon, Seattle, Wyoming 
and Intermountain local sections. A 
dozen more are making steady gains. 

If you haven’t made your contribu- 
tion yet—or if you can make another 
—DO IT NOW. Your contribution 
may be the one to push ASCE over 
the top in the Member Gift Drive. 


How about your pledge? 


ee Just make out a check to United 
Engineering Trustees and mail it to 
Society Headquarters. 

@eThe staff will handle details—see 
that the pledge is properly credit- 
ed to your section. 

@eFormal acknowledgment will be 
made directly to you in the form 
of a receipt from U.E.T. 

eeThe receipt can then be used to 
support your income tax deduction 
Let’s finish the job—this month! 


Total Membership as of 
July 8, 1960 


Members 
Associate Members 
Affiliates 


~( UEC HONOR ROLL) 


There are 38 Sections on the UEC 
Honor Roll, with Texas the newcomer 
to the list. Several others are so near 
their goals that they may well have 
attained Honor Roll status by the 
time the August issue las reached its 
readers, The praiseworthy 38 currently 
on the Honor Roll are listed here in 
the order of meeting their quotas. 


Kentucky (122) 
Lehigh Valley (138) 
Nashville (102) 
Cincinnati (141) 
Columbia (135) 
Philadelphia (152) 
Hawaii (129) 
Rochester (123) 
Ithaca (142) 
Southern Idaho (200) 
Indiana (140) 
Delaware (110) 
Kansas City (119) 
Central Pennsylvania (111) 
Arizona (110) 

West Virginia (140) 
Central Ohio (107) 
Tri-City (116) 
Puerto Rico (117) 
Wisconsin (106) 
Georgia (110) 
Maryland (109) 
Tennessee Valley (107) 
Metropolitan (118) 
Connecticut (110) 
Maine (103) 

Rhode Island (101) 
Alaska (107) 

Central Illinois (108) 
Syracuse (109) 
Illinois (103) 
Nebraska (106) 
Iowa (105) 

Duluth (100) 
Virginia (101) 

San Francisco (101) 
Spokane (101) 

Texas (100) 


Total Amounts Necessary to 
Meet Local Section Quotas 


August 1960 


Remain 
Locat ING 
SECTION Quota 
Cleveland $ 45 
Tacoma 
Buffalo 
Montana 
Panama 
Massachusetts 
Intermountain 
Mexico 
New Hampshire 
Mid - Missouri 
South Dakota 
Wyoming 
Akron 
Dayton 
Toledo 
Oklahoma 
Seattle 
St. Louis 
Kansas 
Mohawk - 
Hudson 
Miami 


= 


Remain 

Local 
Section 
North Carolina $1,739 
I CUIMADA 1 750 
Brazil 
New Mexice 
Republic of 

Colombia 
Venezuelan 
South Carolina 
Sacramento 
San Diego 
Pittsburgh 
Alabama 
Northwestern 
Mid-South 
Oregon 
Los Angeles 
Florida 
Colorado 
National 

Capital 
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THE WOOD 
GATE VALVE 


Bury it, yes, and if R. D. Wood made it, you can just 
about forget it, too. There are generations of reliable 
service built into the R. D. Wood Gate Valve. Simple, 
sound design is the secret; no delicate parts to get 
out of order, no pockets to fill up with sediment. Even 
after years of idleness in the lines, R. D. Wood Gate 
Valves operate easily, smoothly. 


ONLY THREE MOVING PARTS: 


The spreader and two discs comprise the 
complete internal mechanism. In closing, 
gates are first lowered into position before 
spreading action begins. Then spreading 
pressure is distributed evenly from the hub to 
permit the discs to seat without distortion. 
Both discs are equally tight against pressure 
from either side of valve. 


AND THESE FEATURES, TOO: Made of thoroughly seasoned castings, 
rigidly inspected and tested to 300 pounds hydrostatic pressure. Available 
with bell, mechanical joint or flange pipe connections; conventional or “O” 
ring packings. 


Conform to latest AWWA specifications 


R. D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers also of Mathews Modernized Hydrants, Mathews Flange Barrel Hydrants, R. D. Wood Hydrants, and “Sand-Spun” Pipe (centrifugally cast in sand molds) 
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All members of Shear Strength Conference Committee are conveniently identified for 
the photographer. Mr. Turnbull was committee chairman, and Mr. Hilf secretary. 


Shear Strength Conference Reveals Strength of the Art 


In the early stages of planning for 
the Research Conference on Shear 
Strength of Cohesive Soils, there was 
some talk of inviting only a few who 
“knew their way around” in this sub- 
ject area, for a serious discussion of the 
status of knowledge in this highly spe- 
cialized field. However, the number of 
“experts” turned out to be somewhat 
larger than was originally contem- 
plated. More than 700 indicated their 
interest, and at least some degree of 
knowledge in this highly complicated 
field, to the extent of traveling to 
Boulder, Colo., for a week’s discussion 
and swapping of information. Sessions 
were held June 13 through 17, at the 
University of Colorado. The hosts were 
the university and the Colorado Section 
of ASCE, with the Soil Mechanies and 
Foundations Division arranging and 
conducting the conference. 

While it is presumptive to draw a 
simple conclusion from such a complex 
mass of information, one such general 
impression was inescapable. With all 
the work that has been done, and all 
the observed data that have been cor- 
related, it is still essential, when deter- 
mining foundation conditions, to have 
a competent and experienced engineer 
interpret the theoretical analysis and 
laboratory testing. There are so many 
variables involved in these studies that 
the inexperienced person can be led 
astray very easily by his computer, or 
by his laboratory results. In his summa- 
tion for one of the panels, Dr. Ralph 
Peck stated this another wav: That a 
clear demonstration of the growing 
maturity of the practice in this special 
field is the recognition that certain 
things are not known. “Professional 
judgment must bridge the gap where 
knowledge is lacking.” 


Conference Proceedings to Be 
Available 


The very extensive information 
which is available in the field of shear 
strength of cohesive soils, together with 
some opinions and interpretations, will 
be available in a published Conference 
Proceedings. Copies of this Proceedings 
may be ordered from ASCE Headquar- 
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ters. This mass of information has been 
collected, analyzed and discussed, all in 
the span of a very few years. 

In discussion of the schools of theory 
that have developed, it appeared that 
ASCE, through its Soil Mechanics and 
Foundations Division, can continue to 
perform a much needed function if it 
will consistently and persistently insist 
upon the use of whatever terminology 
may be agreed upon. While it is prob- 
able that the real scholars in this field 
ire conversant with all forms of termi- 
nology, there are many others who will 
find great facility in consistent adher- 
ence to accepted terms and symbols. 


From Theory to Practice in 
One Conference 


The program for the Boulder Con- 
ference was carefully arranged by a 
committee, headed by Willard J. Turn- 
bull and including M. Juul Hvorslev, 
Jack W. Hilf, Reginald A. Barron, Ar- 
thur Casagrande, Ralph B. Peck, and 
H. Bolton Seed. The program proceed- 
ed from the theoretical development of 
analysis and the hypothetical under- 
standing of physical relationships to a 
careful description of practical applica- 
tions of such analyses and observed ex- 
perience. The opening session heard a 
lecture on failure hypotheses by Nathan 
M. Newmark. The second session was 
devoted to problems of the laboratory. 
In summarizing this, the session moder- 
itor, Arthur Casagrande, concluded 
that the interpretation of test results is 
still a most important factor and that 
the human factors involved in such in- 
terpretation cannot be neglected. Dr. 
Casagrande made several proposals for 
*hanges in nomenclature, which he feels 
would facilitate such interpretation of 
laboratory findings. Careful study is to 
be given to these proposals. 

The next session was devoted to the- 
oretical interpretation of laboratory 
results. This panel examined “pre- 
stress” effects, relationships of time, 
rate of loading, temperature, and such 
details on laboratory results. Special 
attention was given to studies of slick- 
enside clays. 

The fourth session, devoted to shear 


strength of undisturbed cohesive soils, 
established typical problems, and then 
indicated several approaches to solu- 
tions. The extrapolation from labora- 
tory result to field operation proceeds, 
even though it still depends upon the 
judgment of the interpreter. Obviously 
one of the problems involved is eco- 
nomic. How much testing can be sold, 
or justified? While everyone seems to 
have an idea of “progressive failure,” 
as something to be avoided like the 
plague, there seems to be a variety of 
interpretations of this term. 


Different Approaches Explained 


In his conduct of Session No. 5, 
Moderator H. Bolton Seed gave par- 
ticipants an opportunity to explain 
the reasons for standard procedures of 
analysis or design which have been 
adopted by certain large engineering 
organizations. The adoption of such a 
procedure is intended to make the best 
use of the equipment, accumulated data, 
and specialized experience of the per- 
sonnel involved 

Again, the value of experience was 
stressed, as Philip C. Rutledge sum- 
marized the discussions of Panel No. 6, 
which dealt entirely with practical ap- 
plications of shear strength data. Mod- 
erator Rutledge pointed out that, as 
more information is collected, practi- 
tioners can proceed with assurance 
when they are working in certain spe- 
cifie geological formations. The papers 
made available by this session con- 
tained very good descriptions of cur- 
rent practices in certain specific geo- 
logical formations. 


Will Word “Cohesion” Be Lost? 


In the final session of the conference, 
numerous interesting viewpoints were 
presented. Questioning whether the 
term “cohesion” would become “old 
hat,” Fred C. Walker pointed out there 
is increasing knowledge of such internal 
stresses and forces of a physical na- 
ture, including molecular forces, capil- 
larity of fluids, and internal friction. 

The conference enjoved the attend- 
ance and participation of engineers 
from several other parts of the world 
Several took part in discussions. Three 
of these had planned parts in the pro- 
gram. They were Laurits Bjerrum, di- 
rector, Norwegian Geotechnical Insti- 
tute, Oslo, Norway; Raul J. Marsal, 
F.ASCE, research engineer, Instituto 
de Ingenieria, Universitad Nacional de 
Mexico; Alan W. Bishop, reader in soil 
mechanies, Imperial College of Science 
and Technology, University of London. 

Encouraged by the very real ac- 
complishments of the conference, the 
Planning Committee has begun to look 
forward to another conference, possi- 
bly in three years 
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(Photo by Julius Shulman) 


MACOMBER V-LOK 


coordinates with contemporary design 


Macomber V-LOK enhances architectural layout — Utilize the speed, economy and earlier 
blends utility and simplicity with the clean concept — 9ccupancy of V-LOK on your next project. — 
of advanced architectural thought. Engineered V-LOK 

adapts to collateral materials — allows for future 
expansion ——erects easily and quickly. 

Your local Macomber Sales Representative stands 
ready to demonstrate V-LOK efficiency and economy, 
how V-LOK coordinates with contemporary archi- 
tectural design. 


LATEST PRODUCT FACTS: 


Get your copy from your local Macomber Sales 
Representative or write today for this informa- 
tive manual. 


NAME.. 


COMPANY 


ADDRESS 


e 


2-60V 


MACOMBER sour 


CATALOG IN 
CANTON 1, OHIO SWEET’S 


ALLSPANS ° V-LOK » V-BEAMS + V-GIROERS FOR COPY 
BOWSTRING TRUSSES + ROOF DECK » STRUCTURAL STEEL 
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Need for Professional Schools Seen at 
Civil Engineering Education Conference 


The future of engineering education 
lies in the development of professional 
schools superimposed on the under- 
graduate, pre-engineering curriculum. 
This is the view of Jack E. McKee, 
professor of sanitary engineering at 
the California Institute of Technology 
and a member of the ASCE Committee 
on Engineering Education, as expressed 
at the University of Michigan, July 
6-8. 

The conference was held under the 
auspices of the National Science Foun- 
dation and was sponsored by the 
American Society of Civil Engineers, 
The Cooper Union of New York and 
the American Society for Engineering 
Education. Some 250 educators, prac- 
ticing engineers and industrialists from 
all parts of the country attended. 

Advanced education, administered 
by engineers on a par with the grad- 
uate schools of other professions may 
be a proper solution. Such engineering 
schools might award master of engi- 
neering and doctor of engineering de- 
grees for the engineer who intends to 
practice in the profession. The MS. 
and Ph.D. could continue to be grant- 
ed in the regular graduate school for 
men who plan to teach or to do re- 
search in engineering. “Graduates of 
these programs,” Professor McKee 
told the assembly of the nation’s out- 
standing educators in engineering, 
“will constitute the truly professional 
engineering fraternities of the future, 
with support from subprofessional per- 
sonnel holding baccalaureates, or with 
training as technicians.” 

In a keynote address Nathan M. 
Newmark, head of the department of 
civil engineering at the University of 
Illinois, said that “The major prob- 
lems faced in civil engineering educa- 
tion are associated with the rapid 
changes in technology, which progress 
at a continually accelerating pace. It 
is no longer possible to provide a back- 
ground in the practical applications of 
new developments, even if it were 
desirable to do so. It has become in- 
creasingly obvious to educators that 
we can only provide a fundamental 
background of knowledge on which the 
engineer can build after his formal 
college education is completed. . . . 

“In my opinion,’ he continued, 
“major change in civil engineering edu- 
cation is long overdue. This change 
must be of such a nature as to in- 
crease the technical and professional 
competence of civil engineers and to 
prepare them for truly professional 
careers. It must also have within it the 
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means of attracting bright and able 
young men to our profession in order 
that civil engineering shall continue to 
be a vital and productive force in our 
civilization.” 

Official delegates—one from each of 
138 colleges, universities, and institu- 
tions with engineering curricula ac- 
credited by the Engineers’ Council for 
Professional Development—had been 
invited to attend the conference and 
vote on proposals for the advancement 
of engineering education, Eleven for- 
mal papers and several prepared dis- 
cussions were presented. A resolution 
promulgated by the Conference Plan- 


Felix A. Wallace (left) assistant dean 
at The Cooper Union and general chair- 
man of the Civil Engineering Education 
Conference, is pictured with Prof. Ken- 
neth B. Woods, of Purdue University. 
and Jack E. McKee, of California Insti- 
tute of Technology. 


ning Committee at two earlier sessions 
was the conference theme. It reads as 
follows: 

“Resolved that this Conference fa- 
vors the growth in universities and col- 
leges of a pre-engineering, undergrad- 
uate, degree-eligible program for all 
engineers, emphasizing humanistic-so- 
cial studies, mathematics, basic and 
engineering sciences with at least three- 
quarters of the program interchange- 
able among the various engineering 
curricula, to be followed by a profes 
sional or graduate civil engineering 
curriculum based on the pre-engineer- 
ing program and leading to the first 
engineering degree, with a civil engi- 
neering degree awarded only at the 
completion of the professional or grad- 
uate curriculum.” 

In the development of this theme, 
much of the Conference program was 
devoted to: 

1. Background and objectives of the 
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Conference on Civil Engineering Edu- 
cation. 

2. Proposed structure of the under- 
graduate curriculum. 

3. Professional development. 

4. Aims and objectives. 

It was a notable conference. It 
brought together, probably for the 
first time in history, the world’s great- 
est talent in civil engineering educa- 
tion. The eleven formal papers, rep- 
resenting the nation’s best thinking in 
civil engineering education philosophy, 
pulled no punches. They tended to 
support the general thesis of the con- 
ference, which was that changes in 
engineering education are in order. 
The formal papers and discussions 
were received with considerable enthu- 
siasm and very little comment. The 
sessions were unusually well attended. 
A measure of the enthusiastic recep- 
tion of the well-prepared papers and 
the entire program was indicated by 
the fact that the Friday noon luncheon 
was not adjourned until late after- 
noon. 

When the meeting was open for dis- 
cussion it became evident that very 
little formal action would be taken at 
the conference on the proposals before 
it. Alfred Golze, chairman of the 
ASCE Committee on Engineering Ed- 
ueation, asked, as a guide for the 
ASCE Committee’s consideration, if 
the delegates favored the general 
theme of the conference. A show of 
hands almost unanimously confirmed 
acceptance. Informal concurrence in 
this theme was one step taken in lead- 
ing the nation’s schools toward im- 
proved engineering education. It was 
voted to publish nine resolutions pre- 
sented at the Conference, including the 
“Theme” resolution (above) with pro- 
vision for a ballot by mail to be taken 
in the fall. 

Cooper Union is to publish 150 
copies of the papers and discussions 
through the facilities of ASCE with a 
small budget from the National Sci- 
ence Foundation. One of the papers, 
“The Case for Professional Schools of 
Engineering,” prepared by Prof. Ralph 
Fadum, appears on page 80. Because 
of the high quality of the papers and 
the great interest in the subject mat- 
ter, the Committee on Engineering 
Education, ASCE, is recommending to 
the Board of Direction that ASCE 
provide an additional 1,000 copies of 
these proceedings to be made available 
at minimum cost. If, and when, this 
is available it will be announced in 
Crvi, ENGINEERING. 
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1550 N. Lake Shore Drive. Architects: Shaw, Metz & Dolio, Chicago, 
Jil. Contractor: Crane Construction Company, Inc., Chicago, Jil. 


“630 floors in 90 days! Fast construction comes easy 


with concrete frame and floors!”’ 


Says MORTON J. CRANE, President, Crane Construction Company, Inc, 


“This is the new 35-story apartment 
building at 1550 Lake Shore Drive in 
Chicago. With just 3 sets of forms and a precise 
timetable for concreting, stripping and reshoring, 
we made fast work of it. From the 5th floor up, 
we cast one story every 3 working days! 
“Planning concrete frame and floor construction 
this way lets the other trades follow right up. When 
the 35th floor was cast, the building was enclosed 
up to the 30th floor, and trim carpenters, lathers 
and plasterers weren't far behind. 


PORTLAND CEMENT ASSOCIATION 


“And with concrete, your material is always right 
there when you need it. We topped out this job 2 
months ahead of time. That means extra rent for 
the owners.” 

Such construction efficiencies plus the ready 
availability and versatility of concrete are good 
reasons why more and more engineers and builders 
today are choosing concrete for structures of all 
kinds and sizes. 


FOR STRUCTURES... 
MODERN 


CIVIL ENGINEERING 


A national organization to improve and extend the uses of concrete 
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ASCE Honorary Member 
Jonathan Jones Dies 


Honorary Member Robert 
Cummins Is Dead 


Jonathan Jones, an Honorary Mem- 
ber of ASCE and one of the foremost 
structural engineers in the country, 
died in Bethlehem, Pa., on June 25. He 
was 78 years old. During a career 
spanning fifty years, Mr. Jones had 
direct engineering supervision of the 
construction of many major bridges in 
this country, such as the George Wash- 
ington Bridge, the Golden Gate Bridge, 
and the Chesapeake Bay Bridge. He 
also had complete engineering respon- 
sibility for both design and construc- 
tion of the Ambassador Bridge from 
Detroit to Windsor, Ontario. 

Mr. Jones, who retired eight years 
ago as chief engineer of the Bethlehem 
Steel Company’s Fabricated Steel Di- 
vision, had spent his career with Beth- 


Robert J. Cummins, Honorary 
Member of ASCE and a leading Hous- 
ton, Tex., consulting engineer, died in 
that city on June 11 at the age of 79 
For half a century he was identified 
with the design of industrial, educa- 
tional, and civie buildings that dot the 
Houston skyline. Mr. Cummins ar- 
rived in the United States in 1901 
from his native Ireland after receiving 
engineering and art degrees from 
Queens College, Galway. 

Examples of his engineering contri- 
butions to his adopted state include 
numerous University of Houston build- 
ings, the U.S. Veterans’ Hospital and 
the famous San Jacinto Monument. 
In addition to responsibility for ma- 
rine installations along the Houston 
Ship Channel, Mr. Cummins played an 


Tellers Canvass Ballot for 1961 Officers 


To the Secretory 
American Society of 
Civil Engineers: 
New York, N.Y 

June 30, 1960 


The Tellers appointed to count 
the Ballot for Official Nominees 
report os follows: 


For Vice-President—Zone 

(Term October 1960-October 1962 
Donald H. Mottern 836 
withdrew .. 

Scatter 

ineligible Candidate 

Void 


For Vice- ene Ww 
Term October 1 


Don M. Corbett 
Willicons J. Hedley 


tterin 
*Ineligible Candidate ........ 


Blank 
Total 701 


lehem Steel and its predecessor organ- 
ization, the MeClintice-Marshall Com- 
pany, with the exception of two years 
with the Pennsylvania Railroad at the 
outset of his career and seven years 
(1913 to 1920) with the City of Phila- 
delphia as engineer of bridges. 

Mr. Jones, in 1906, received an M.S 
degree in civil engineering from the 
University of Pennsylvania where he 
was elected to Phi Beta Kappa and 
Tau Beta Pi, honorary scholastic fra- 
ternities. 

A member of ASCE since 1910, he 
had served as president of the Lehigh 
Valley Section and as chairman of the 
ASCE Executive Committee of the 
Structural Division. He was elected 
Honorary Member in 1951. 


important part in the development of 
the Houston Port as a member of the 
Houston Port Commission for 25 years 
and vice chairman for 15. 

On the national level he acted 
special engineer adviser to the Recon- 
struction Finance Corporation on the 
Metropolitan Water District of South- 
ern California and on the San Fran- 
cisco-Oakland Bay Bridge, and as tech- 
nical adviser to the International 
Boundary Commission for the United 
States and Mexico. 

Since joining the Society in 1920 
Mr. Cummins had been president and 
director of the Texas Section and 
chairman of ASCE’s Committee on 
Juniors and the Committee on Em- 
ployment. He was elected Honorary 
Member in 1954. 


For Director—District 11 


For Director—District 2 


Term October 1960-October 


Herry Buck 


Scatter 57 
“ineligible Condidote 77 
Void 


Blonk .. 


355 


For Director—District 6 

Term October 1960-October 1963 
Earle T. Andrews .... 287 
Scotterin 

— e Condidote 

Void ... 


For Director—District 9 


(Term October 1960-October we) 


John B. Scalzi 


Scatterin 
Candidate . 
Vei 


For Director—District 10 


(Term October 1960-October 1963) 
John D. Watson 583 
Scotterin 


*Ineligible Condidote . 
Voi 


Term October 1960-October 1963 
Hormer E. Davis 68) 
Scatterin 196 
“Ineligible Candidote 173 
Void 0 
Blonk 
Total . 1,061 
Total number of bollots 
7,074 


counted 
Ballot envelopes without signa- 
ture 13 
Dues orrears 
Respectfully submitted, 
JOSEPH RIZZI, J 
Chairman 


RICHARD D. EGAZARIAN 
Vice-Chairman 


Neo! H. Bettigole 
Anthony J. Castro 
George A. Dennis 
leon Goodmon 
Dovid B. Hill 
Edward O. Streich 
Tellers 


*These votes were cost for in- 
cumbent officers who are presently 
ineligible for re-election in accor- 
donce with Section 9, Article VI, 
of the Constitution. 
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955 
911 
265 57 
4 For Director—District 1 
RA) (Term October 1960—October 1963 
Roger H. Gilman ............230 
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Two 
LINES 


75,000 min. psi 
ASTM (A431) 


MANUFACTURER 


33,000, 40,000, 50,000 psi 


60,000 min. psi 
ASTM (A15) 


ASTM (A432) 


Pick up any Laclede Multirib reinforcing bar. A rolled-in marking immediately tells you 
its size, strength and manufacturer. Laclede Multirib bars of high strength steel are rolled 
to conform to the two new ASTM standards: A-432 for 60,000 psi minimum yield point 
steel, and A-431 for 75,000 psi minimum yield. These bars can be used with assurance 
under the Ultimate Strength design methods included in the new A.C.I. building code. Bars 
of either 60,000 or 75,000 psi yield strength are identified by one and two longitudinal 
ribs, respectively. 


These high-strength steels can contribute a saving of as much as 15%, in the total construc- 
tion cost of a concrete structure. The worker in the field can quickly find the right bor 
specified for the job; with the grade of steel well identified, many inspection and laboratory 
test charges may be eliminated. 


For your next construction job, specify these time-saving, money-saving Laclede Multirib 
reinforcing bars. 


| LACLEDE STEEL COMPANY 
— ® SAINT LOUIS, MISSOURI * Producers of Steel for Industry and Construction 
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The Younger Viewpoint 


Committee on Younger Member Publications 
Walter D. Linzing, Chairman; 4751 No. Paulina, Chicago 40, Ill. 


Zone | Zone ll 
Donald Kowtko Albert C. Nelson 
289 Foxhill Road 250 N.E. 51st Street 
Denville, N. J. Miami, Fla. 


This month's editor is Wiliam R. Walker, 
Zone Ill representative, who has edited 
and forwarded the following material 


from the Middle West: 


Advice to Job Seekers 

This month's editor read with interest 
the letter by Duane R. Miedtke, presi- 
dent of the University of Minnesota Stu- 
dent Chapter, that appeared in “The 
Younger Viewpoint” several months ago 
Mr. Miedtke addressed himself to the 
problem, “How do we find an opening in 
this [the construction] field?” Students 
approaching graduation should realize 
that our capitalistic system is based on 
the general proposition that each of us 
must perform a service or satisfy a need 
if we are to survive economically. If, as 
the time for graduation approaches, the 
procurers of engineers are in a buyers 
market, then the young engineer must 
create a demand or do what is commonly 
known as “sell”—sell the only product he 
has, himself. With a little imagination, 
research, and hard work, he can sell him- 
self much as a company does a product. 


Determine Goals 

First, the student must determine what 
his ultimate goals are, then formulate a 
plan to get there. The next step is to 
evaluate his background and experience 
to determine what his accomplishments 
are, which of his experiences would best 
demonstrate to an employer that he has a 
desirable and marketable product. While 
most. graduates lack engineering experi- 
ence except for summer-time employ- 
ment or work done under a cooperative 
program, they can cite college and com- 
munity activities which would show a 
prospective employer that the prospec- 
tive employee has potential. Leadership 
in directing others is readily demonstrat- 
ed bv college activities 


Letters to Employers 

After the student has formulated his 
accomplishments, he should make a list 
of 50 to 100 firms for whom he might 
like to work. (The yellow pages of the 
telephone book, contacts with the con- 
struction departments of public agencies, 
and nearby Associated General Con- 
tractors’ offices could prove helpful here.) 
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. Zone lil Zone IV 
William R. Walker Judd Hull 
4600 Franklin Ave. 3178 Almeria 
Western Springs, Ill. San Pedro, Calif. 


All letters should be directed to a partner 
or officer of the organization. Letters 
should be individually typed on good 
bond paper. The letter should state 
what the applicant has to offer in terms 
of his previous accomplishments. No 
claims should be made unless they are 
substantiated in the letter. 

Preparing such an approach will take 
considerable time, but it will pay hand- 
some dividends in responses. It will also 
help to give direction to the student's 
thinking and give him an opportunity to 
make a connection that would not have 
been possible had he waited for employ- 
ers to come to his campus 


Thoughts on Professionalism 


The following are some comments re- 
ceived in a letter from Otto J. Stepanek 
regarding engineers and the engineering 
profession : 

“It appears to be common practice to- 
day for engineers employed by an organi- 
zation, such as a consultant or educational 
institution, to solicit and contract projects 
for their own benefit. These men have 
a tendency to do the job for almost noth- 
ing, so that the results are bad for every- 
one. A possible solution might be an ac- 
curate recording svstem showing who gets 
the job and for how much 

“There are phases of civil engineering 
such as the structural engineering field 
which are very complicated. After the 
voung engineer has been out of college 
for some time, he finds it very difficult 
to keep up with all the new develop- 
ments ... It would be extremely helpful 
for practicing engineers to have some way 
of keeping up with the new techniques 
A possible solution might be the organi- 
zation of “Technical Groups’ where en- 
gineers could exchange ideas and develop 
new techniques.” 


[Some Sections, notably Los A ngeles, 
have such Technical groups. Papers can 
be prepared for Journals for quick dis- 
tribution to interested people. | 


“The engineers’ participation in activi- 
ties of other societies is a puzzling ques- 
tion. For example, the ASCE seems to 
favor the Engineers Joint Council rather 
than NSPE. Does this mean the practic- 
ing engineer should not join the NSPE?” 


Executive Secretary Wisely was asked 
to reply to the question about joining 
NSPE. Here is his answer: The prac- 
ticing engineer should indeed join NSPE 
—as I have done myself—if he is inter- 
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ested in his profession and wishes to 
participate in advancing it. NSPE is es- 
pecially well equipped to promote engi- 
neering registration and to support the 
interests of engineers who are regis- 
tered, 

In the same manner that ASCE wel- 
comes collaboration with NSPE at the 
national level, it encourages its 78 Local 
Sections to join in state and local ac- 
tivities with local units of other societies 
This has been done effectively in state 
and local councils. The principle of “co- 
operative effort in the common interest” 
is applicable at any level. To advance 
this principle on an individual basis en- 
gineers can properly belong to NSPE or 
other professional societies in addition 
to ASCE. 

The Board of Direction of ASCE has 
gone on record to favor a merger of 
ECPD and EJC into a single entity 
This coalition preferably would retain 
the identity of ECPD in so far as the ac- 
crediting medium for engineering edu- 
cation is concerned, and would absorh 
other professional functions of ECPD 
into the broader base that is provided 
in EJC. ASCE has urged NSPE to 
affiliate simultaneously with both EJIC 
and ECPD on an equivalent status with 
that of each of the five Founder Socie- 
tis 

Fora complete de finition of the ASCE 
philosophy of engine ering unity see edi- 
torvals in August 1957 and September 
1959 issues of Civi. ENGINEERING 


Associate Member Participation 


The Younger Viewpoint for June had 
some suggestions for soliciting the par- 
ticipation of Associate Members. Mr 
Walker offers his comments regarding 
these suggestions 


Associate Member Forums Effective? 


The creation of an Associate Member 
Forum appears to have only limited sue- 
cess if we are to learn anything from th: 
history of its predecessor, the Junior 
Member Forum. It is my recollection that 
even in the successful Sections, there is 
not enough history to forecast whether its 
achievements are due to a program which 
serves a continuing need or whether they 
are due to existing members and likely 
to falter as they move up in grade 

I have a sincere doubt whether a letter 
or a group of mailings could motivate 
action on the part of a rather indifferent 
audience. Perhaps mailings, if part of a 
sustained program to promote Associate 
Membership, would have merit. 


Committee Appointments 


Appointment of an Associate Member 
to all local committees seems to me to 
have the most merit. This would only be 
true if the committees were quite active. 
Active participation on committees of- 
fers the stimulus to turn an indifferent 
member into a vitally interested mem- 
ber. An Associate Member should not 
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“Hey, Hartley— 
it’s the white pipe again. 
The infiltration can’t be 
in this line!” 


You can thank Johns-Manville’s patented Ring-Tite® Joint which cuts 
ground water infiltration to a minimum. It’s exclusive on Transite®, the 
white sewer pipe. 
On a recent sewer project, specifications called for an extremely exacting 
infiltration test. What was the outcome? At final inspection, infiltration in 
the Transite line was 80% less than specification. What does this mean? 
Important savings! Volume of sewage to be treated is kept toa minimum... 
treatment plant operates as designed. The plant’s reserve is conserved for 
future service. 
Transite, made of tough, durable asbestos and cement, with its tight 
joints, offers many other savings. The long, light-weight lengths and sure __ a ae 
coupling methods reduce trenching and installation costs. Transite’s low 
coefficient of friction means faster flow and shallower trenches. Preventive JOHNS -MANVILLE 
maintenance with Transite will save you thousands of dollars. 
Take it from Hartley—Transite can provide important economies in all TRANSITE PIPE 
sewer projects. Get all the details on Transite, the white sewer pipe. Send for - 
your facts and data book today! Write Johns-Manville, Box 14, CE-l, New 
York 16, N. Y. In Canada: Port Credit, Ontario. Ms 
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overlook the personal advantage which 
can result from such activity. It would 
place him in intimate contact with out- 
standing engineers on a very informal 
basis. Success and development in engi- 
neering, like any other profession, de- 
pend at least in part on friendships. A 
committee assignment presents the ave- 
nue along which long and lasting friend- 
ships have their origin and development. 


More Student Chapter Contact 
Coordination between Local Sections 
and Student Chapters could be greatly 
improved. Closer contacts would foster 
an attitude in which ASCE participation 
would be considered an almost indispens- 
able part of professional development. I 
feel that both groups would benefit from 
this more intimate contact. It would cer- 
tainly help to break down the attitude 
which has considerable support, that 
ASCE is operated and maintained to 
“honor old men.” The worth of any or- 
ganization can best be measured by its 


contribution to its members, but more 
important by what it has contributed to 


society as a whole. 


Personal Membership Solicitation 


The value of personal solicitation can 
never be overvalued. It must, however, 
be done by persons talking to their 
friends and not to strangers. Every 
active ASCE member should be a com- 
mittee of one to encourage others to 
join, and then through their local officers 
obtain assignments which will help main- 
tain the level of interest which prompted 
their joining. 

I would be interested in hearing from 
Sections who have used these or other 
means to secure more active participa- 
tion by Associate Members. One should 
critically analyze the methods used in his 
Section to see if they are fundamentally 
sound and have universal application 
Many times a method is successful only 
because of local conditions or the persons 
involved. 


EJC Delegation Studies Manpower in Soviet Union 


An Engineers Joint Council delega- 
tion representing the engineering pro- 
fession in the United States is in the 
Soviet Union this summer studying the 
utilization and allocation of Russian 
engineers and technicians. The trip, 
which is under the auspices of the Na- 
tional Science Foundation and the U.S. 
State Department, is a part of the So- 
viet-American program of scientific, 
technical, and cultural exchange. It was 
made at the invitation of the Soviet 


Ministry of Higher Education. A Soviet 
team will visit the United States at a 
later date. 

Delegates were chosen by Engineers 
Joint Council on the basis of profes- 
sional training and experience and their 
knowledge of engineering manpower. 
Walter E. Lobo, consulting chemical 
engineer of New York, is chairman of 
the delegation, which represents a cross 
section of engineering specialties, en- 
gineering education, and economics. 


Professional Practice of 


To further promote Surveying and 
Mapping as professional work, a letter 
is being sent from Society Headquar- 
ters, under Executive Secretary Wise- 
ly’s signature, to agencies that might 
be contracting for such services. The 
text was prepared with the assistance 
of the Task Committee on Professional 
Practice of Surveying and Mapping. A 
typical letter follows: 


The ASCE Board of Direction acted 
in 1959 to clarify the status of survey- 
ing and mapping services in the broad 
area of professional civil engineering 
activity. Following is the policy state- 
ment that was adopted: 

“The American Society of Civil En- 
gineers, on the basis of thorough studies 
carried out by a Task Committee on the 
Status of Surveying and Mapping, de- 
clares that the following four major 
categories in the field of activity com- 
monly designated as surveying and 
mapping are a part of the Civil Engi- 
neering profession: 
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Surveying and Mapping 


“T. Land Surveying 

II. Engineering Survey 

III. Geodetic Surveying 

IV. Cartographic Surveying” 

[These categories are described in 
the May 1959 issue of Crvit ENGINEER- 
ING (pages 74 and 75) from the Final 
Report of the Task Committee on 
Status of Surveying and Mapping. A 
copy of this is attached to each letter. 
It is available to members of ASCE as 
Proceedings Paper No. 2166.) 

“Further, the Society declares that 
professional and technician positions 
within these categories should be clas- 
sified according to the chart... . 

“We respectfully solicit your 
thoughtful consideration of the prin- 
ciples embodied in the statement of 
the Board and in the report on which 
it is based. It is especially desirable 
that you review your procedures for 
engaging these services with a view to- 
ward possible modification as a result 
of the new policy.” 
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ASCE CONVENTIONS 


ANNUAL CONVENTION 
Boston, Mass. 
Hotel Statler 
October 10-14, 1960 

PHOENIX CONVENTION 
Phoenix, Ariz. 
Hotel Westward Ho 
April 10-14, 1961 

ANNUAL CONVENTION 
New York, N. Y. 
Hotel Statler 
October 16-20, 1961 


DISTRICT CONFERENCES 


DISTRICT 6 COUNCIL 
White Sulphur Springs, W. Va 
Greenbrier Hotel 


September 22-24, 1960 


TECHNICAL DIVISION 
MEETINGS 
CONFERENCE ON ELEC- 
TRONIC COMPUTATION 


Pittsburgh, Pa. 
Hilton Hotel 
September 8-9, 1960 


Sponsored by 


Structural Division 


ASCE ENGINEERING 
SALARY INDEX 
(Prepared Semsannually) 

Consulting Firms 
Crrr Cunsent Paeviovs 
Ba}tiumore 1M 1M 
Boston . . 1.22 1.22 
Chicago 145 143 
Denver . 1% 1.21 
Houston 1% 
Kansas City 1.13 1.16 
Los Angeles 1.28 123 
Miami . . 1.57 1.57 
New Orleans 1.18 1.18 
New York 1.25 12 
Pittsburgh . 1.07 1.04 
Portland (Ore.) . 1.27 1.25 
San Francisco . 1.30 LM 
1.06 
Highway Departments 
Region Cossent Parviovs 
I, New England 0.90 
II, Mid Atlantic LM 1.14 
Ill, Mid West > 1.22 
IV, South 1.12 114 
V, West . 1.06 1.03 
VI. Far West 1.17 1.13 


Sole purpose of this Index is to show salary 
trends. It is not a recommended salary scale. Nor 
is it intended as a precise measure of salary 
changes, The Index is computed by dividing the 
current total of base entrance salaries for ASCE 
Grades I, I, and III by an arbitrary base. The 
base used is $15,930, the total of salaries paid in 
1956 for Federal Grades GS5, GS7 and G89. Index 
figures are adjusted semiannually and published 
monthly in Latest survey was 
January 3, 1960. 
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Some Ideas 


Papers, in their special way, are as differ- 
ent as people . . . and choosing the best 
paper for a specific job can be as difficult 
as choosing the best person for the job. 
Here at K&E, we try to do the work for 
you, by painstakingly determining pre- 
cisely the characteristics required, then 
refining them to the point of excellence. 
Here are some good examples: 


A New Type Of Typing Paper 
Translucent typewriter papers are very 
popular of late for typed originals from 
which numerous copies must be made. The 
savings are considerable when you use 
translucent originals through diazo repro- 
duction—savings up to 80% in many cases. 
But most translucent papers used today 
stand erasure very poorly. Recognizing 
the inevitability of human error, K&E has 
perfected a better translucent typewriter 
paper called TYPEMASTER® (193)—the 
perfect answer for those whose typing is 
less than perfect. TYPEMASTER's com- 
pletely new, engineered surface affords 
outstanding erasability. A thin, unusually 
tough coating, it readily catches and holds 
the typewritten image, yet resists penetra- 
tion of the ink into the paper fibers . . . and 
therein lies the secret of good erasability. 
A number of skeptics who tested the new 
TYPEMASTER sheets have now dis- 
carded all others. Skeptical or not — may 
we suggest you try it. 


Tracing Pads “To Travel" 
Brilliant ideas often occur at random mo- 
ments. For that reason, engineers on the 
move usually keep a tracing pad handy. 
But pads with soft, chipboard backing are 
of little use without a desk under them. 
That's why all K&E tracing pads are 
backed with sturdy bookbinder’s board — 
the same tough board found in any high- 


priced, permanently-bound library volume. 
Wherever you are you're assured desk-firm 
support with a K&E pad. Another plus — 
the sheets are bound in by a gummed edge 
for neat and easy removal. Available in a 
wide variety of grid patterns and sizes, 
with plain or imprinted sheets (standard 
headings), K&E book-bound, gummed- 
edge tracing pads are perfect workmates 
for the “portable” professional. 


The Most Pampered Natural Paper 
In America 

For the greatest transparency, the over- 

whelming choice is KKE ALBANENE® 

prepared tracing paper. But for ability to 
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for your file of practical information on 
drafting and reproduction... from 


—~—-~ KBUFFEL & ESSER 


stand a lot of abuse on the drawing board 
and in subsequent processing and handling 
—many companies prefer to sacrifice some 
transparency and use a natural tracing 
paper. Here we recommend a truly re- 
markable K&E product—BANKNOTE*™ 
(174L). This thin, flexible, 100% rag trac- 
ing paper will weather a double share of 
abuse. You can actually crumple a sheet of 
K&E BANKNOTE up into a tight ball... 
then smooth it out to find it almost as 
good as new for reproduction purposes! 
The paper makers who produce BANK- 
NOTE for K&E proudly refer to it as 
America’s most pampered tracing paper. 
No other paper we know receives the same 
care and attention... from initial inspec- 
tion of the textile bales, through every 
step of processing. to final shipment. With 
K&E BANKNOTE, papermaking skills 
come into play as with no other paper 
made on this side of the Atlantic — from 
use of a paper machine that runs a “top 
jacket” (one of the few still employed), 
through the artful “wet packing” process, 
to careful air-drying. super calendering, 
and rewinding. The result is a sheet of un- 
surpassed mellowness, yet with unusual 
stamina and workability. 

Now You Can “'Taik"' in Triplicate 
Although low-priced canary tissue enjoys 
wide usage as a so-called “talking paper”, 
we've heard many complaints about its 


KEUFFEL & ESSER CO., Dept. CE-8, Hoboken, N. J. 

Please send me samples and further information on the foiiowing: 

() K&E TYPEMASTER Translucent Typewriter Paper 


[] K&E BANKNOTE Tracing Paper 


Company & Address. 


[] K&E LIGHTWEIGHT SKETCHING TISSUE 


inability to reproduce well in standard 


copying machines. With this in mind, we 
present K&E’s newest LIGHTWEIGHT 
SKETCHING TISSUE (185) — designed 
specifically as a reproducible “talking 
paper.” This tissue is ideal for preliminary 
sketching when you want sharp reproduc- 
tions from a standard diazo, blueprint or 
office copying machines. It’s a pure 
bleached sulphate with just enough yellow 
tint added to afford good contrast for pen- 


cil, charcoal or crayon. You'll find K&E 
LIGHTWEIGHT SKETCHING TISSUE 
well worth any small price difference. 
You can test this quartet of fine papers 
at your local K&E dealer’s . . . or use the 
coupon below to get samples for private 
perusal. Do it today ... there’s a world 
of better work at stake. 
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You can gain important new advantages when you use 
Armco Fiex-Beam Guardrail. Highway-tested Armco 
FLeEX-BeaM is now available with a protective zinc coating. 
It is supplied in double lengths—25-foot long sections — 


that speed installation. These double lengths eliminate five 


| 
| 


out of every ten splices. And the number of sections that 
must be hauled to the job site and handled is reduced by 


Condensed FLEX-BEAM Specifications half. Of course, the single length sections of FLex-Beam 


continue to be available. 


Gage: 10 and 12 With galvanized FLex-BeamM, the zinc coating provides 


surface protection for the metal—eliminating the need for 
12’-6” and 25’-0” painting. Or, if painting is desired for utmost visibility, it 
(25’ sections supplied in 12- can be limited to the face of the rail. This is especially 
gage, galvanized steel only). important for installations against walls or machinery, 


highway median strips, double-faced parking lot instal- 
Shop applied, rust-inhibiting 
prime paint or Galvanized to 
meet ASTM A-93 (Class 2.5 accessible for maintenance painting. Total result is simpler, 
- oz. coating) lower cost installation and maintenance. 


Shop-Curved Send for free catalog 
Sections: Fit any radius from 5’ to 150’. 


lations and similar uses where the back of the rail is in- 


Send the coupon for the latest edition of the 12-page Armco 
Fiex-Beam Guardrail catalog. Armco Drainage & Metal 
Products, Inc., 5880 Curtis Street, Middletown, Ohio. 
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--you have Two More Reasons 
for selecting Armco Guardrail 


DOUBLE LENGTHS to speed installation and cut costs 
GALVANIZED to simplify painting and reduce maintenance 


Armco Drainage & Metal Products, Inc. 
Department G 
5880 Curtis Street, Middletown, Ohio 


Send my copy of the Armco 
F.ex-Beam Guardrail Catalog 


Name____ 
Organization 
Street_ 


City... 
Fiex-Beam installation on 


Chicago's Calumet Skyway. 


ARMCO DRAINAGE & METAL PRODUCTS 


Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division * Sheffield Division * The National 
Supply Company * The Armco International Corporation * Union Wire Rope Corporation 
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Politics will be the principal activity in Washington, as 
Congress comes back to work this month. That is no 
startling conclusion but it should be remembered that 
what the lawmakers do will take place in what promises to 
be a short, hot, final session. 

* 


With that said, you can make a fair assessment of what 
will happen to the mountain of legislation that still 
awaits action. As noted earlier, most of it will be swept 
aside. Only politically promising (or embarrassing) meas- 
ures will get much attention except for the handful of 
appropriations bills that still awaited passage when the 
July political vacation started. 


From the standpoint of engineers and the construction 
industry in general, here are the important bills that will 
certainly be handled: Appropriations (roughly $1 billion 
for public works, including Army civil works and the 
Bureau of Reclamation); appropriations (about $45 bil- 
lion) for the Departments of Labor and Health, Educa- 
tion and Welfare, representing a jump of nearly a half- 
billion over the President’s budget requests; federal aid 
to education bills (somewhere between $1.3 and $18 bil- 
lion); federal aid for housing construction ($235 million 
in direct grants, $1 billion added mortgage-purchasing 
authority for the Federal National Mortgage Associa- 
tion); various labor bills affecting the minimum wage 
and “common situs” picketing; tax-exemptions for the 
self-empolyed; legislation affecting employment of re- 
tired military officers; other amendments to tax laws 
concerning depreciation, taxation by other states, allow- 
able “entertainment” items. 


On the side of what was done before Congress left 
early in July, there is this list: Appropriations for “ABC” 
(primary, urban and rural) highways, $925 million (after 
a conference committee battle over the Senate’s attempt 
to add $100 million as an “emergency fund”); appro- 
priations for military construction work, at $1.07 billion; 
authorization for public works at $14 billion (that’s 
a kind of a hunting license with which to seek future 
appropriations); appropriations for Defense (about $40 
billion, other than construction), State, Agriculture and 
independent offices; and a bill approving a two-vear 
study of air pollution by motor vehicles 

* * * 

It seems unlikely that a long list of other legislation 
of particular interest to professionals will be acted upon 
This includes moves to raise the pay of consultants from 
$50 to $100 a day, establishment of a new registration 
category of “federal engineer,” various bills setting up 
“wilderness” areas in the West, creation of a “Department 
of Housing ahd Metropolitan Affairs,” further restrictions 
on activities of newly retired military officers in dealing 
with the Defense Department, and bringing the Inter- 
state Commerce Commission into a commanding posi- 
tion with respect to feasibility determinations on rivers 
and harbors projects. 


A bad case of quoting-out-of-context afflicted the item 
in this column (Civit ENGINEERING, June, p. 108) concern- 
ing the amount of work done by the Corps of Engi- 
neers with outside consultants. As indicated in a letter 
in this issue (see p. 93), the figures given by Lt. Gen 
E. C. Itschner referred to the percentage of construction 
contracts awarded by competitive bidding, not to per- 
centage of engineering work done by the Corps “in 
house.” The fact is that, in the past five fiscal years, 
the Corps has used consulting firms to design an av- 
erage of $13 billion of construction each year, an ag- 
gregate of $6.5 billion for the period. 


Contemplated improvements to the existing Panama 
Canal should handle normal traffic increases for the next 
40 years. Thus no new canal is justified now, according 
to a five-member Board of Consultants which has com- 
pleted a three-year study for the House Committee on 
Merchant Marine and Fisheries. Eventual answer to ca- 
nal problems, said the board, must be a sea-level route 
Studies of six possible routes in Colombia should be 
carried on. Board members include Francis S. Fnel, Gen 
Leslie R. Groves, 8. C. Hollister, Hartley Rowe and 
John E. Slater. 


Going along with a new trend in airport facilities, the 
Federal Aviation Agency has asked bids (by September 
2) for construction of a hotel of about 200 rooms for its 
now-building Dulles International Airport at Chantilly, 
Va., about 28 miles west of Washington. The hotel would 
be located on a 10-acre site set aside for it near the termi- 
nal building. Sleeping-car-like facilities have already been 
put into operation at Washington National Airport 


Washington got a new Corps of Engineers officer in 
the key post of Engineer Commissioner August 1, when 
Col. Frederick J. Clarke took over the post vacated by 
a new assignment for Brig. Gen. Alvin C. Welling. Colo- 
nel Clarke, a West Point graduate with a master’s degree 
in civil engineering from Cornell University, has consid- 
erable background in atomic energy work, as well as in 
more normal construction activities of the Corps. As En- 
gineer Commissioner, he will be the city’s “Public Works 
Commissioner” and a member of its three-man govern- 
ing council. General Welling, one of the few to complete 
a full three-year term, moves on to a new assignment, 
not disclosed as the shift in posts was announced, 


A new organization—the National Center of Atmos- 
pheric Research—is being set up at Boulder, Colo., under 
the direction of Walter Orr Roberts who has been di- 
rector of the High Altitude Observatory, also at Boulder 
since 1940. Its first. job, under a $500,000 National Sci- 
ence Foundation grant, will be to determine the feas- 
ibility of applying the techniques of the basic sciences 
and engineering to problems of the atmosphere. 
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Concrete Adhesives With THIOKOL Liquid Polymer 


MAKE LITTLE OF BIG REPAIRS 


Scaled highway surfaces are Solna lastingly re- Only loose and damaged concrete—not the whole 
paired in only a few hours by bonding new con- slab—need be removed. The adhesive also cuts 
crete to old with adhesives containing THIOKOL time and costs in repairing spalled areas, cracks, 


polysulfide polymer. The bond is stronger than pot holes, in skidproofing and sealing, in fasten- 
concrete itself. Field and lab tests prove it. ing traffic markers. Results are long-lasting. 


Adhesive with THIOKOL liquid poly mer — onde Concrete is laid conventionally. It can also be 
and sold commercially by several processors—is worked out to a feather-edge without danger of 
spread on prepared surface with brooms or later failure—so tenacious is the adhesive bond 
heavy brushes. Thirty minutes later, while ad- of new to old concrete. 


hesive is still tacky, new concrete is poured. 
* ® 


CHEMICAL CORPORATION 
780 NORTH CLINTON AVENUE * TRENTON 7, NEW JERSEY 


In Canada: Naugatuck —— Division, Dominion Rubber Co., 
Elmira, Ontario 


FOR MORE INFORMATION: Mail Coupon to Dept. C -56_ 
Thiokol Chemical Corp., 780 N. Clinton Ave., Trenton 7, N. J. 


Please send me THIOKOL’S helpful booklet “A 

New Type of Concrete-to-Concrete Bonding.” 

Tells how to reduce remedial time and costs, and 

: to keep roads in service. 

Repair completed — road open as soon as con- 

crete is cured. Similar repairs, in service since 

1953, show no damage or effects of weather, 
wear and tear, even on the busiest highways. 


Registered trademark of the Thiokol Chemical Corporation for its liquid 
polymers, rocket propellants, plasticizers and other chemical products. 
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News Briefs... 


Technical assistance to underdeveloped 
countries, in the form of ASTM stand- 
ards, would provide a wealth of infor- 
mation on materials not available in any 
other form, and would be a sure way to 
put international trade in materials on a 
sound base. These points were made by 
F. L. LaQue, retiring president of th 
American Society for Testing Materials. 
at the President’s Luncheon during the 
63rd annual meeting of the organization 
held in Atlantic City in June. 

In outlining the already international 
scope of ASTM, Mr. LaQue noted that it 
now has.members in more than 50 coun- 
tries; that in 1959 it received more than 
9,000 orders for publications from more 
than 65 countries, from Afghanistan to 
the Windward Islands; and that for some 
time it has been making substantial con- 
tributions to the work of the Interna- 
tional Standards Organization, through 
the American Standards Association. 

“Our government is committed to a 
policy of providing technical assistance 
to other countries, and particularly to 
what are called ‘underdeveloped’ coun- 
tries,” said Mr. LaQue. “In the field of 
materials, the 14359 pages in the ten 
volumes of ASTM standards comprise 
the greatest concentration of immediate- 
ly available and practically usable infor- 
mation that could be furnished anyone 
needing such data ...In most cases, 
no further work or search for data should 


Broader Use of ASTM Standards Urged at Annual Meeting 


be required to characterize a material 
needed for some specific purpose, whether 
it be concrete for a wall, steel for a 
bridge, or fuel for an engine.” 

Mr. LaQue pointed out that an ASTM 
standard is the best available way for a 
foreign purchaser of U. S. materials to 
describe what he wants and to be sure 
of getting what he asks for. This is of 
obvious benefit to domestic producers in 
increasing the volume of their export 
business, he said. For the U. 8. manufac- 
turer, competing in the world market on 
the basis of superior qualities that can be 
described, assured, and measured by re- 
liable means, nothing will be more help- 
ful than the general use of ASTM stand- 
ards. To help promote the wider use of 
these standards abroad, said Mr. LaQue, 
there is need to translate them into other 
languages. Steps are already under way 
to do this for Latin America, and the 
outgoing president urged that his suc- 
cessors pursue the matter on a broad in- 
ternational scale. 


New ASTM Officers 


The election of new Society officers 
was announced during the meeting. 
A. Allan Bates, F. ASCE, vice-president 
of research and development, Portland 
Cement Association, Chicago, is presi- 
dent for a one-year term. Russell Wade 
Seniff, manager of research for the Balti- 


more and Ohio Railroad, Baltimore, Md., 
was elected vice-president. Miles N. Clair, 
F. ASCE, president of the Thompson & 
Lichtner Co., Brookline, Mass., will con- 
tinue as senior vice-president of the so- 
cietv. New members of the Board of Di- 
rectors, elected for three-vear terms, in- 
clude Robert F. Legget, F. ASCE, direc- 
tor of the Division of Building Research, 
National Research Council, Ottawa, Can- 
ada. 

Three ASCE Fellows were among nine- 
teen leaders in the field of engineering 
materials who received Awards of Merit 
for “outstanding service” to the ASTM 
They are Harold F. Clemmer, engineer 
of materials and standards, District of 
Columbia Highway Department, Wash- 
ington; Harry C. Plummer, director of 
engineering and technology, Structural 
Clay Products Institute, Washington; 
and Charles H. Scholer, head of the De- 
partment of Applied Mechanics, Kansas 
State College, Manhattan, Kans. All were 
cited for long and distinguished service 
on ASTM technical committee work 

Approximately 3,000 members and 
guests attended the 37 technical sessions 
during the week-long meeting. About 60 
of ASTM’s 80 technical committees held 
upwards of 900 committee meetings dur- 
ing the week. Topics ranged from basic 
research in materials sciences to the most 
practical aspects of engineering design 
ind construction 


Super Service Station for Jet Transport 


New municipal hangar at Oklahoma City’s Will Rogers Field is big enough to service 
two jet transports at the same time. The overall structure, which is 405 ft wide and 
161 ft deep, features a double-span steel framework, chosen as the most economical 
of several designs under study. Special doors above the main sliding doors in each 
hangar bay roll up to admit the tail structures of huge jet planes. Siding is of heavy 
corrugated steel, and the roof deck is an acoustical material providing both strength 
and insulation. Main beams, supporting beams, and roof joists require 500 tons of 
structural steel, which is being furnished by the Tennessee Coal & Iron Division of 
U. S. Steel. The project is part of Oklahoma City’s ambitious terminal expansion 


program. 
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June Construction Down 
From Last Year's Level 


Though the $419 bilhon spent on new 
construction this past June was 7 percent 
above the May level, it was a less than 
normal rise for the period and down 5 
percent from June 1959 expenditures. 
Similarly, the cumulative value of con- 
struction expenditures for the first six 
months of this year, amounting to $245 
hillion, is 3 percent below the comparable 
period of 1959. 

Spending for new private construction 
this June was 7 percent above the May 
level, but 4 percent less than in June 
1959. The drop in private construction 
over last June is attributed largely to a 
9 percent decline in residential construc- 
tion. Total spending for private construc- 
tion in the first six months of this year 
was at about the same level as last year. 
Public construction expenditures in June 
registered a 9 percent drop from June 
1959, and spending in the first six months 
of this year was down 10 percent from 
last. year. 

These estimates are from the U. 8. De- 
partment of Commerce’s Bureau of the 


Census. 
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Steel Slump Laid to 
Inventory Cutbacks 


Inventory cutbacks and reduced de- 
mand from normally large users of steel 
are seen as major reasons for the present 
slump in steel production. For the past 
two months steel orders have been suf- 
ficient to support a steel operating rate 
of only 42 to 45 percent of the industry’s 
rated capacity. There have been drastic 
drops in orders from the railroads, from 
the oil and gas industry, and from many 
other normally major consumers. Buying 
appears limited to smaller customers, 
and a sort of hand-to-mouth method of 
buying seems to prevail. 

According to the American Iron and 
Steel Institute, warehouses take nearly 
20 percent of the entire output of the in- 
dustry and have become its best single 
customer. Now, however, warehouse in- 
ventories are at an all-time high of 3,- 
800,000 tons, or 100,000 tons more than 
they were before last year's steel strike. 
For seven consecutive months ware- 
house shipments have declined from 5 to 
10 percent from the month before. Ship- 
ments for the year will probably come 
to about 7,500,000 tons, compared with 
9,300,000 tons last year. To help combat 
this trend, the warehouses are now cut- 
ting their prices, which are currently run- 
ning from 4 to 5 percent below the 1959 
average. 

Incidentally, in the belief that the 
word “warehouse” gives the public a 
misleading idea of its role in the distribu- 
tion of steel, the American Steel Ware- 
house Association has changed its name 
to the Steel Service Center Institute. 


Valuable Engineering 
Reference Available 


All who recall Dean James K. Finch’'s 
memorable articles on engineering his- 
tory published in 1957 and 1958 issues of 
will want to read 
The Story of Engineering, which has 
just been published by Doubleday & 
Company in its Anchor Book series. The 
invaluable 525-page reference incorpor- 
ates the Crvim ENGINEERING articles. Its 
22 chapter heads introduce a wide range 
of material—from engineering develop- 
ments in ancient Egypt to present-day 
construction. Though primarily con- 
cerned with the development of civil en- 
gineering through the ages, the book also 
gives authoritative outlines of the other 
major branches of the profession. The 118 
illustrations include reproductions of a 
number of rare plates. 

Though of necessity written in “out- 
line-survey form,” The Story of Engi- 
neering reflects the richness of Professor 
Finch’s background as teacher and au- 
thor. He retired in 1952 as dean of engi- 
neering at Columbia University after 
more than forty years on the faculty. 
Professor Finch has been active in many 
phases of ASCE work and has served a 
three-year term as Director. 

The Story of Engineering sells for $1.45 
in the United States and $1.65 in Can- 
ada. Doubleday & Company may be ad- 
dressed at Garden City, N.Y. 
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Street Takes Shape 
Under Greenland Ice Cap 


Streets and avenues for a unique city 
beneath the Greenland ice cap are tak- 
ing shape with the aid of corrugated 
steel sheets that serve as roof forms 
while the snow is piled on top. When the 
snow has hardened the steel is removed, 
leaving a smooth, permanent roof of 
snow. “Main Street” is 24 ft deep and 20 
ft wide, with walls and roof of snow 
and ice. Buildings will be of insulated, 
prefabricated shells that can be erected 
within the chambers hollowed out of the 
snow. The snow city, known as Camp 
Century, is being built by the Army on 
the Greenland ice cap, some 800 miles 
from the North Pole. Meteorologists, engi- 
neers, and scientists will conduct polar 
research and development programs 
there the year around. 


Master Plan Asked for Quake-Stricken Morocco City 


The firm of Harland Bartholomew and 
Associates, city planning consulting firm 
of St. Louis, Mo., has been engaged by 
the International Cooperation Adminis- 
tration to prepare a master plan for the 
City of Agadir, Morocco, recently devas- 
tated by an earthquake. The Government 
of Morocco has asked the ICA to pro- 
vide assistance in establishing a city plan 


for the rehabilitation and reconstruction 
of Agadir. 

Agadir, on the south coast of Morocco, 
was destroyed in February 1960 with an 
estimated loss of 12,000 lives and 15,000 
homeless. The plan, which will require 
six months for completion, will deter- 
mine how and where the new city of 
Agadir will be built. 


Throgs Neck Bridge on Schedule 


Two of the largest steel girders ever 
shipped by railroad and carfloat are 
shown on the front cover passing under 
Throgs Neck Bridge in New York. The 
girders are 191 ft long and 12 ft 8 in. 
deep. They were shipped via Pennsyl- 
vania Railroad from Bethlehem Steel's 
Pottstown, Pa., works, to Jersey City for 
storage (see photo) and were reshipped 
on four railway cars by carfloat to the 
bridge site. 

Bethlehem Steel Co. ironworkers erect- 
ed the 326-ft steel towers for the Tri- 
borough Bridge and Tunnel Authority's 
new facility and have set most of the 
approach spans on the Queens ap- 
proaches to the bridge. The American 
Bridge Division of US. Steel Corp. is 
erecting the suspended span, seen in the 
background and Harris Structural Steel 
is completing the Bronx approach. 

Throgs Neck Bridge is about on sched- 
ule for opening early in 1961. It will con- 
nect the eastern Bronx with the Clear- 
view area of Bayside on Long Island. 
The new bridge, including approaches, 
has a total length of 12,000 ft and will 
carry six lanes of traffic. The suspended 
portion has a center span of 1,800 ft with 
side spans of 555 ft. Approach spans vary 
from 50 ft to the 191-ft girder shown. 
The big girder is built up from a 9/16-in. 
web plate with angles up to 8x8x % in. 
and cover plates. 
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Two curved Taintor gates, each 157 ft wide and 30 ft high, form a movable dam that 


rises to pass excessive discharge or ice floes on the lower Rhine in the Netherlands. 


The photo is a model of the lift gates. 


Netherlands Canal Project to Improve Lower Rhine 


An ambitious dual-purpose canal proj- 
ect is under construction in the Nether- 
lands. The project, which is expected to 
take twelve years to complete and cost 
about $36,000,000, has a twofold purpose : 
(1) to improve the navigability of the 
lower Rhine and its tributary, the Lek, 
and of the Yssel, linking the lower Rhine 
with Yssel Lake, and (2) to improve the 
supply of fresh water for low-lying re- 
gions in northern Holland. 

A part of the overall Delta Works 
plan for closing a number of tidal es- 
tuaries in southwestern Holland, the 
Rhine-Lek project must be timed with 
the closing of the Haringvliet tributary. 
If the Rhine-Lek canalization is put into 
effect before the closing of the Haringv- 
liet, the quantity of fresh water flowing 
past Rotterdam to the North Sea might 
be reduced to such an extent that salt 
water would encroach inland. 

The overall plan calls for the closing 
of the Haringvliet by means of sluice 
gates—probably in 1968. This will com- 
pel a great deal of fresh water from the 
Maas and the Waal to flow out to sea via 
Rotterdam. As a result, salt water en- 
croachment will recede, thus compensat- 
ing for reduced discharge in the Rhine 
and the Lek. 

The canalization of the lower Rhine 
and the Lek, originally conceived in the 
1930's, comprises the building of three 
dams with locks, each capable of raising 
the water level from 8 to 10 ft in the dry 
season. One lock will be just below Arn- 
hem at Doorwerth; the second, down- 
stream at Amerongen, and the third, far- 
ther downstream, at the village of Hage- 
stein. 

Because of the great flow of water to 
be carried away by the Yssel through the 
dam at Doorwerth, the bed will have to 
be lowered. Two large bends in the upper 
reaches of the Yssel will be eliminated so 


that the amount of bed to be lowered 
will be considerably shortened. An addi- 
tional advantage will be the elimination 
of some awkward navigation areas and 
reduction of the distance ships have to 
travel. 

The dams at Amerongen and Hage- 
stein will not affect the actual flow. Their 
job is to maintain the desired head of 
water, irrespective of the discharge in the 
Rhine. The navigable depth of the lower 
Rhine and the Lek will be increased from 
5 ft to about 9 ft. Locks built adjacent 
to all three dams will be used only when 
the dams are closed. When the dams are 
open the ships will be able to pass 
through unhindered with 30-ft headroom. 

The availability of adequate navigable 
depth at all times, plus a greatly re- 
duced current in many cases, will enable 
shipping to travel faster upstream. Ex- 
tensive model tests in connection with 
the project have been conducted at the 
Hydraulics Laboratory in the Northeast 
Polder. Construction began with the dam 
and lock at Hagestein and the works to 
the east. The flood of 1953 delayed the 
start of the project, but by 1954 work 
had begun on the excavation for the dam 
and lock at Hagestein. 

Concrete work on the lock has already 
been finished, and will soon be completed 
on the dam. The Taintor gates are ex- 
pected to be installed by the end of this 
year, and plans call for completing the 
remaining adjacent river works by the 
middle of 1961, so that it will be possible 
for the dam and lock project at Hage- 
stein to be put into use later that year. 

Excavation for the dam and lock at 
Amerongen is now nearing completion 
and contracts for concrete work for both 
structures will be awarded soon. Mean- 
while, a start has been made on adjacent 
river works. Work is expected to begin 
at Doorwerth by the end of 1960. 


The center pier will have a sluiceway that will regulate normal flow of the river. 
The project is expected to be completed by mid-1961. 
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EXAMGEM No. 13 used branching 
pipes to split Michigan aspirants into 
skippers, doodlers, cutters and zippers. 
The same four types are common in 
California too, so let's see what they did. 

Mr. Skipper diagrammed the layout 
(Fig. 1), with UY (36-in. by 10 mi) run- 
ning from El. 200 to the wye, and YK 
(24-in. by 10 mi) and YL (30-in. by 15 
mi) in parallel from the wye to El. 0. 
Then he skipped to greener grass. 

Mr. Doodler added hydraulic grade 
lines UX, XK and XL, where X was the 
common grade point at the wye, at z ft 
above the lower reservoir. Then he doo- 
dled a blue porpoise in the lower lake, a 
green penguin climbing the pipeline, and 
a pink mermaid in the upper lake. The 
X became the dot of a great question 
mark, which expanded into billowing 
cumulus clouds from which lightning zig- 
zagged to the penguin. A nice allegory, 
the penguin being the aspirant—a drafts- 
man who couldn't make the grade 

Mr. Cutter began by choosing n = 0.012 
for RC pipe in Manning's formula: 


(1) 
With S the only unknown, he assumed 
an elevation for X, computed the cor- 
responding S for each pipe, and tested 
whether the flow in the branches matched 
the flow in the 36-in. pive. Failing, he 
tried another X, and his cut-and-try so- 
lution was neatly tabulated like this; 
with answers underscored 


Trial Flow in pipes, cfs 
x Total ae” 
100 10.7 15.8 26.5 a4 
110 11.2 16.5 27.7 20.8 
120 11.7 17.3 29.0 23.1 
117 11.5 17.1 23.6 25.6 


Mr. Zipper used the same basic for- 
mula, but substituted S = H/L and the 
values of A and R to derive a special for- 
mula for each pipe, 


Qu, = 3.145 200-2 ........... 
— Ei 200 
INS 


10 mi 10 mi 5 mi 
Fig. 1. Branch-pipe problems are usually 
cut-and-try, but this one can be done 
honestly. 


x 


He zipped right along without false 
steps, adding the last two and equating 
to the first for an easy equation in z: 


2645 Vr= 3.145 V200—z 
0.7078 «= 200—z 
z = 200/1.7078 = 117.11 

Qu, = 28.63, Q,, = 17.09, Q,, = 11.54, 

Looking back at the two solutions, we 
must agree that each is right and each 
is easy—that is, easy in the sense that the 
steps are simple if you know where you 
are going. Skipper and Doodler didn’t. 
They probably looked in the book and 
were confused by talk of conveyance and 
equivalents. Forget these expedients un- 
less you use them every day. Reduce 
the problem to a series of little prob- 
lems, like Cutter did. If there will be 
several trials using the same formula in 
which several factors remain constant, 
combine them as Zipper did; see how 
easy it would be to compute Cutter’s 
egy from Zipper’s special formu- 
lae. However, if the data fit hydraulic 
tables, cut-and-try is the quicker and 
safer procedure. 

The problem qualified as a “gem” be- 
cause thinking men with basic skills 
could solve it like Cutter, specialists like 
Zipper could solve more directly, and 
neophytes with neither knowledge nor 
know-how were nixed. 


EXAMGEM No. 14 

This 15-yr-old problem may not sound 
like civil engineering, but it was written 
as a simplified version of a floating 
bridge caisson. 

A barge 20 ft wide by 50 ft long by 5 
ft deep to top of bulwarks and displac- 
ing 100 tons, is required to lift a 5-ton 
load from an adjacent pier. How far can 
it boom out along its short axis without 
submerging the bulwark, with a 2-ton 
boom rigged to a light mast at the cen- 
ter of the barge? 


Steel Contract for 
Bridge Bus Station 


The Port of New York Authority an- 
nounces award of the first major con- 
tract for the George Washington Bridge 
Bus Station. The $1,246,573 low-bid con- 
tract for furnishing and erecting 4,248 
tons of structural steel for the $13,000,000 
facility has been let to the Bethlehem 
Steel Company. The modern two-block- 
long, three-level station will feature a 
conerete roof designed by Dr. Pier Luigi 
Nervi, world-famous Italian engineer-ar- 
chitect. It will be Dr. Nervi's first project 
in the United States. Scheduled for com- 
pletion in 1962, the station will straddle 
the depressed twelve-lane George Wash- 
ington Expressway between Fort Wash- 
ington and Wadsworth Avenues. 

Fabrication of the steel will begin im- 
mediately for delivery this fall. Comple- 
tion of steel erection for the bus station 
and the connecting bridges over Broad- 
way and Fort Washington Avenue is ex- 
pected by March 1961. 
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New Readied for to 


Latest refinements in heavy-duty hydraulic pipeline cutterhead dredge design are 
incorporated in the “Parana,” a new 24-in. hydraulic pipeline cutterhead dredge, built 
for the Republic of Brazil under a $5,500,000 contract for dredging machinery made by 
the Ellicott Machine Corporation, Baltimore, Md., with the National Bank for Economic 
Development. The mammoth floating excavator is 165 ft long and 42 ft wide, with 
digging depth of 46 ft. It has a maximum output of 2,100 cu yd per hour and can 
pump through pipelines up to 9,000 ft long. The “Parana” and other dredging equip- 
ment are being purchased by the Brazilian Government to undertake a widespread 
program of port development and maintenance. Sixteen harbors ranging from Belem 
at the mouth of the Amazon River to Rio Grande near the Uruguayan border are 
scheduled for rehabilitation by the dredging fleet. 


Contract Let for Oil Wharf Job in Alaska 


handle 28,000-ton tankers. central 
breasting platform 250 ft long and 50 ft 
wide will be linked to shore by a 1,000-ft 
causeway with a 14-ft-wide roadway and 


Construction of a deepwater wharf to 
serve as sea terminus for a 22-mile pipe- 
line from a new oil field on Alaska’s 
Kenai Peninsula has been awarded to a 


joint venture of J. H. Pomeroy & Co., 
Inc., and its wholly owned subsidiary 
Ben C. Gerwick, Inc. The $1,300,000 con- 
tract, now getting under way near the 
town of Kenai, is being performed for the 
Kenai Pipeline Company, an affiliate of 
the Standard Oil Company of California. 
The firm of Earl & Wright designed the 
wharf and supporting facilities. 

The wharf will be 900 ft long, and will 


6-ft-wide pipeway. 

Swift currents, 30-ft tides, and seasonal 
ice at the site make necessary unusually 
heavy supports for both wharf and cause- 
way. Support will be provided by steel 
pipe cylinders ranging from 5 to 8 ft in 
diameter, and up to 110 ft in length. 
These cylinders will be driven about 40 
ft below sea bottom, filled with com- 
pacted sand, and capped with concrete. 


Housing for California Titan ICBM Missile Base 


A new building concept to speed construction of the huge underground concrete 
domes required for housing Titan ICBM missile base operations has been developed 
by the Berkeley (Calif.) Steel Construction Company. The method utilizes fabricated 
shaped steel sections, which can be dismantled and used again at other bases. As 
shown in this photo taken at a new missile site at Beale Air Force Base in California, 
the inner steel forms resemble two curved, wedge-shaped sections supported by a 
center post. Concrete is poured between the two forms. After the concrete has set for 
six days, the outer forms are lifted off and the inner form is loosened and rotated on a 
track to an adjacent pouring position. The outer forms are then repositioned, and the 
units are ready for the next pour. The Beale missile base is being constructed for the 
Corps of Engineers by Peter Kiewit Sons’ Company. 
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Honors program in science and engi- 
neering 

The Ford Foundation has awarded a 
grant of $700,000 to the Polytechnic In- 
stitute of Brooklyn to establish an hon- 
ors program in science and engineering 
for the exceptional student “whose full 
potential is not challenged adequately 
by the average college curriculum.” Un- 
der the new program these students will 
be able to receive a doctorate in six years 
of full-time study—a reduction of from 
two to four years in the time it presently 
takes science and engineering students to 
receive doctorates. Although no strict di- 
viding line is provided between under- 
graduate and graduate work, a bachelor 
of science degree will be awarded at the 
end of the undergraduate portion of the 
program. Already selected to take part 
in the new program in September are 33 
members out of approximately 500 en- 
tering freshman. 


Symposiums scheduled for early fall .. . . 


Graduate engineers are invited to a 
symposium on aspects of reinforced con- 
crete design being held at Queen’s Uni- 
versity, Kingston, Ontario, from August 
29 through September 2. Intended to give 
practicing engineers and others the op- 
portunity to become familiar with recent 
developments in ultimate load design 
and the design of shells, the lectures will 
feature three outstanding authorities. 
They are Prof. A. L. L. Baker, Dr. E 
Hognestad, F. ASCE, and A. L. Parme, 
M. ASCE. Inquiries should be addressed 
to the Director of Extension, Queen’s 
University, Kingston, Ontario, Canada. 

A distinguished group of speakers will 
be present at Purdue University, Novem- 
ber 15 and 16, for a symposium on engi- 
neering application of probability and 
random function theory. The purpose of 
the symposium is to bring to the research 
engineer and scientist current techniques 
and thoughts concerning practical appli- 
cation in these fields. Correspondence 
should be addressed to Prof. J. L 
Bogdanoff, School of Aeronautical and 
Engineering Sciences, Purdue University, 
Lafayette, Ind. 


Water supply and pollution control ... . . 

A three-day symposium (August 29- 
31), the first on the need for further de- 
velopment of automatic instrumentation 
for the measurement of water quality, is 
being sponsored by the Public Health 
Service at the Service’s Robert A. Taft 
Sanitary Engineering Center and the Ho- 
tel Sinton in Cincinnati. The meeting is 
being arranged by personnel of the Sani- 
tary Engineering Center and the Division 
of Water Supply and Pollution Control 
and will consist of 28 technical papers 
The Public Health Service will also offer 
a two-week training course in “Plankton 
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Analysis,” October 24 through November 
1 at the Center. Designed for personnel 
in the fields of water supply and limnol- 
ogy, the course prov ides laboratory prac- 
tice in the identification and enumera- 
tion of algae and other organisms in wa- 
ter supply reservoirs, water treatment 
plants, and distribution systems. For in- 
formation write to the Chief, Training 
Program, Robert A. Taft Sanitary Engi- 
neering Center, 4676 Columbia Parkway, 
Cincinnati 26, Ohio, or to a PHS Re- 
gional Office Director 


Fellowships—North, South, East and 


The 1961-1962 listings of U. S. Govern- 
ment Awards under the Fulbright and 
Smith-Mundt Acts offer a choice of pro- 
grams in civil engineering and its allied 
fields. Programs in city planning, con- 
struction engineering, earthquake engi- 
neering, water research, and traffic engi- 
neering offer opportunities for study in 
such diverse countries as Austria, Belgium, 
China, Denmark, Finland, Japan, Norway, 
Turkey, UAR, and the United Kingdom 
Applications will be accepted in any 
field whether or not a specific opening is 
listed in the announcement and should 
be mailed no later than October 1. Appli- 
cation forms and additional information 
obtainable from the Conference Board of 
Associated Research Councils, Commit- 
tee on International Exchange of Per- 
sons, 2101 Constitution Avenue, Wash- 
ington 25, D. C. 

A research fellowship in city planning 
has been established by Harland Bar- 
tholomew and Associates, internationally- 
known city planning firm, at the School 
of Fine Arts of the University of Penn- 
In addition to providing an 
opportunity for graduate study at the 
university, the fellowship will permit the 
recipient to spend a summer of research 
work in the headquarters office of the 
firm in St. Louis, Mo. According to Profes- 
sor Robert B. Mitchell, chairman of the 
University’s department of city planning, 
“This fellowship is the first such to be 
established by an American city plan- 
ning firm in an American graduate de- 
partment of city planning and is symbolic 
of the recognition by the profession of 
the need for expanding and assisting 
graduate training.” 


sylvania 


NSF graduate programs .............. 

Applications are now being accepted 
by the National Science Foundation in 
two graduate-level fellowship programs— 
Cooperative Graduate Fellowships for the 
academic year 1961-1962, and Summer 
Fellowships for Graduate Teaching As- 
sistants for the summer of 1961—and in 
the Postdoctoral Fellowship Program 
Under both graduate-level programs ini- 
tial evaluation will be by local faculty 
committees of participating institutions, 
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while Postdoctoral Fellows will be se- 
lected on the basis of ability as evidenced 
by letters of recommendation and other 
evidences of scientific attainment. Ap- 
plication materials may be obtained by 
writing to the Fellowship Office, National 
Academy of Sciences-National Research 
Council, 2101 Constitution Avenue, N.W., 
Washington 25, D. C 


have modern 


CCNY administration to 
quarters 

Construction of a new $1,200,000 ad- 
ministration building for the City Col- 
lege of New York is scheduled to begin 
shortly. The building will consist of two 
full stories and a partial third story and 
will be modern in appearance, with a 
glass and aluminum facade over a rein- 
forced concrete frame. Floor slabs for the 
280-ft by 85-ft building will be of flat 
plated design. The structural engineers 


are Weiskopf & Pickworth 


Computers and engineers . 


A nationwide conference on the use of 
computers in undergraduate engineering 
instruction has been scheduled for Sep- 
tember 12 and 13 at the University of 
Michigan, Ann Arbor. The conference 
sponsored by the Ford Foundation—will 
be open to all engineering educators and 
interested persons in industry and gov- 
ernment. For information contact Prof 
Donald L. Katz, 2020A East Engineer- 
ing, University of Michigan, Ann Arbor 
Mich. 


Masters in highway engineering 

\ full program of graduate studies with 
t major in highway engineering leading 
to the degree, Master of Civil Engineer- 
ing, is now available at the Catholc Uni- 
versity of America. Persons employed 
locally who wish to continue their studies 
on @ part-time basis will find that courses 
are conveniently scheduled for the early 
evening. Catalogues and applications for 
admission are available through the Reg- 
istrar, while requests for more detailed 
information should be addressed: Head, 
Department of Civil Engineering, the 
Catholic University of America, Wash- 
ington 17, D.C 


Highway safety ... ; 

The Traffic Institute of Northwestern 
University at Evanston, Ill, has received 
a $58,000 grant from the Automotive 
Safety Foundation to carry on its 1960 
program of training, field service, re- 
search, and publications in the street and 
highway safety field. The ASF was a 
major factor in the Institute’s founding 
in 1936 and has remained one of its prin- 
cipal supporters 
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Controlled Concrete with 


SONOTARD 


for New York’s Largest Pier now under construction 


¢ sonoTard is being used in all concrete to produce con- 
sistent and uniformly high strengths required for the 
heavy live loads to be handled, plus maximum density to 
resist erosion from sea water. 


e A high degree of workability to facilitate placement has 
been maintained through high summer heat and a winter 
which recorded a low mark for sustained cold weather. 


e The quantities of sonoTARD used were varied according 
to temperature to keep the water content and rate of 
hardenifhg constant. At all temperatures SONOTARD pro- 
duced a uniformly high strength with maximum density 
and eliminated shrinkage and cracking. 


e SONOTARD played an essential role in the prestressed 


Product of 


SONNEBORN 


Research 
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‘deck slabs and beams by controlling the initial rate of 


hardening and fluidity of concrete for optimum placement 
properties. 

* SONOTARD speeded the strength development (15 hours 
of steam cure averaged over 4500 psi) permitting early 
release of tension and early stripping of forms. 

e Since SONOTARD does not increase the air content while 
reducing water requirements it allows the operator to con- 
trol accurately the total air at all times. 

Consult your local SONNEBORN representative for your 
particular project to learn how SONOTARD’s exclusive for- 
mulation can help you produce harder, denser floors— 
more uniform, crack resistant structures—water-tight con- 
crete of minimum shrinkage. 


SONNEBORN CHEMICAL AND REFINING CORPORATION 


Building Products Division, Dept. CE-80 
404 Park Avenue South, New York 16, N. Y. 


Gentlemen: 
Please send further information on SONOTARD. 
() Engineer Architect Contractor 


| 

Mincent A. G. O'Connor, Commissioner Corbetta-Precrete—Prestress Contractors 
. 
123 


This is a 6-foot section of 144” elliptical concrete pipe. It has a greater flow capacity than its equivalent in round pipe and it can be installed 
in a minimum depth of cut with increased depth of cover. Elliptical pipe saves headroom—aliows sufficient cover to reduce frost heave. 


Lamar Pipe & Tile Dwision, American-Marietta Company, Grand Rapids—Pipe Manufacturer L, W. Edison Company, Grand Rapids, Michigan —Contractor 
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USS American Welded Wire Fabric conforms perfectly to the 
elliptical shape of the 144” pipe. Because of the machine pre- 
fabricated accuracy of USS American Welded Wire Fabric, 
cages can be formed faster, and the spacing and concentricity 
of cages can be accurately controlled. 


strengthen concrete pipe on Michigan Highway job 


The Michigan State Highway Engineers faced a 
problem when it came to the selection of pipe for 
an important new highway in Berrien County. 
Hydraulic and grade line considerations dictated 
pipe with maximum water-carrying capacity 
with a low flow line, but with up to 33 feet of 
back fill. They selected over 1,000 linear feet of 
elliptical, reinforced concrete pipe. Diameters 
varied from the smallest to the largest —18" to 
144°.* Lamar Pipe & Tile Division, American- 
Marietta Company, manufactured the pipe. 

In the case of the 480 feet of 144” required to 
withstand 33 feet of backfill, the specifications 
required 3 lines of reinforcement —an inner and 
outer cage each having 0.754 square inches per 
foot, and an elliptical cage having an area of 
1.508 square inches per foot. Lamar Pipe & 
Tile elected to use American Welded Wire 
Fabric on this big job. 

Concrete pipe manufacturers insist on quality 
reinforcing, meeting rigid specifications—that’s 
why so many of them use USS American Welded 
Wire Fabric. This quality product—with its 
machine-made accuracy, assures the proper dis- 
tribution of steel because the wire diameters 
are held to the close tolerance of +0.003”" and 
their spacing may not vary by more than 4” 
center-to-center. This prefabricated product is 
more accurate than other forms of reinforcing. 
Its cold-drawn, high-tensile steel wires have a 
minimum yield point of 60,000 psi and a mini- 
mum ultimate strength of 75,000 psi. For more 
information, write to American Steel & Wire, 
614 Superior Avenue, N.W., Cleveland 13, Ohio. 


*Round equivalent 


USS and American are registered trademarks 


American Steel & Wire 
Division of 
United States Steel 


Cotumbis Geneve Stee! Division. Sen Francisco, Pacific Coast Distributors 
Tennessee Coa! & iron Division, Fairfield, Southern Distributors 
United States Stee! Export Company, Distributors Abrosd 


To increase the strength of the pipe, by resisting diagonal tension, 320 %” 
diameter stirrups are attached through the three cages of USS American 
Welded Wire Fabric. 
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DECEASED 


Jack R. Braks (J.M. 54; A.M. '59), 
age 28, a 1954 civil engineering graduate 
of Northeastern University, died recent- 
ly in Arlington, Mass. In the past six 
vears he was successively a detailer with 
the American Bridge Division of the 
United States Steel Corporation in Gary 
Ind.; a designer with Jackson & More- 
land, Inc., of Boston; and structural de- 
sizner with Melvin F. H. Jav, also of 


ston 


Ernest Edmund Brydone-Jack (M. ‘Us; 
I’. 59), age S88, died recently in Joshua 
Tree, Calif. Mr. Brydone-Jack contrib- 
uted significantly to developing the vir- 
gin areas of Canada while superintending 
engineer of Public Works of Canada for 
the Prairie Provinces, British Columbia, 
the Northwest Territories and the Yu- 
kon from 1917 to 1934. Prior to 1917 he 
taught engineering, serving as professor 
and dean of civil engineering at the Uni- 
versity of New Brunswick; as professor 
at Dalhousie University, Nova Scotia; 
and as professor at the University of 
Manitoba. 


Francis Winfield Collins (A.M. 10; M. 
39), age 81, former president of the 


Ridgefield Water Supply Company, died 
in Ridgefield, Conn., on June 10. He re- 
tired in 1956 after more than 25 years 
as president of the Ridgefield concern; 
14 vears (1917-1931) as president of the 
Roanoke (Va.) Water Works Company ; 
ind 5 years (1925-1930) as president of 


the South Bay Consolidated Water 
Company of Long Island, N. ¥ 
Harry B. Fenton (M. ‘55; F. 59), age 


67, since 1944 president and majority 
stockholder in the Fenton Construction: 


Company, Ashland, Ohio, died there re . 


cently. His early professional experience 
included ten years as operating partner 
of the Ohio Improvement Company 1 
Columbus, during which time he special- 
ized in building asphalt roads, and ten 
years as part owner of the Sarnia Bridge 
Company, Ltd . of Canada 
which he president and 


manager. 


Ontario, 


served as 


Vladimir G. Frisk (M. ‘49; F. '59), ag 
62, a civil engineer with the General 
Electric Company since 1925, died in 
Schenectady, N. Y., on May 26. A Rus- 
sian by birth and graduate of the St 
Petersburg Institute of Engineers, M 


ANNOUNCING 


ACKER 
DIAMOND 
BITS 


AN ALL-NEW QUALITY LINE 


Now, a quality line of moderately 
priced diamond bits takes its place in 
the distinguished Acker line of drilling 
equipment. 

Acker manufactures and stocks o 
variety of diamond bits including o 
complete line of thin-wall diamond bits. 

Acker diamond bits will do the most 
exacting job better and more economi- 
cally. They’re expertly designed and 
crafted of the finest materials and 
workmanship in Acker’s new, ultra- 
modern plant. Complete inspection and 
quality control plus Acker’s impeccab'e 
reputation for reliability and dependa- 


ACKER DRILL CO., inc. 


Manufacturers of a complete line of: Soil Sampling Tools e Rota 
iamond Bits « Drilling Accessories & Supplies 


Shot Core Drills « Earth Boring Equipment e 
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bility are your guarantee of satisfac- 
iion. Try an Acker bit on your next job, 
you'll be pleased with its rugged con- 
struction and ability to stand-up under 
the most severe conditions. 


Write today for free 


28 poge diamond bit acker 


ond core borre! 


Bulletin 10CE. 


P. O. Box 830 
Scranton 2, Pa. 


Earth Augers « Diamond & 


August 1960 «+ 


Frisk joined General Electric shortly 
after coming to the United States. 


Thomas Devin Harris (A.M. (21; M 
59), age 70, for more than 30 years 
bridge engineer in charge of construction 
in the Washington, D. C., area for the 
US. Bureau of Public Works, died re- 
cently in Arhngton, Va. Before joining 
the Bureav, Mr. Harris had a consulting 
practice in Marion, N. C., from 1923 t 
1928 


Elmer R. Hicks (A.M. 42, M. 59), age 
61, for the past nine years chief enginee: 
of the McCloskey Company, of Pitts- 
burgh, Pa., died recently in Glenshaw, 
la. He joined the firm in 1951 after sev- 
eral years as tower engineer and then 
general engineer with the Blaw-Knox 
Company, ind one vear as chief engines 
of the Cementstone Corporation. Whil 
with Maleomson, Higginbotham & Trout 
n the early 1930's, Mr. Hicks did most 
of the design of the 11-storv Elk’s Tem- 
le in Detroit 


Howard E. Hyde (M. ‘11; F. '59), ag 
83, for 25 years vice president and man- 
ier of the New York City firm, Young 
& Hyde, Inc., died in New York recently 
Other professional experience included 
several years as assistant engineer, city 
engineer and member of the municipal 
board of Manila; 
issistant engineer mn charge of design and 
construction of sewage and drainag: 
works for the city of Havana, Cuba; 
ind two vears as civil engineer on con- 
struction of drydocks and buildings at 
Brooklwn (N.Y Navy Yard 


seven years a8 principal 


Burns Lafferty (A.M. 30; M. '59), age 
58, owner of the Philadelphia consulting 
firm bearing his name, died recently it 
Philadelphia Before founding his 
own firm in 1951, Mr. Lafferty was for 
many years president of the Lafferty 
Paving Company and superintendent of 
construction with Harrie Gramm, Inc. 
both of Philadelphia 


Charles D. Loveland (AM. 18; M 
59), age 71, from 1912 until his retire- 
ment a few years ago on the staff of the 
Truscon Steel Company, in New York, 
died recently in Naasau in the British 
West Indies. Mr. Loveland had served as 
manager of the Pittsburgh District; as 
vice president in charge of the New 
Jersey District and, since 1937, as eastern 
district manager at headquarters in New 


York 


David N. Milhan (A.M. '20; M. '59), 
age 67, retired civil engineer of Pueblo, 
Colo., died there on June 20. From 1926 
to 1950 Mr. Milhan was superintendent 


(Continued on page 128 
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buildings 


rivers & harbors 


industrial plants 


CIVIL ENGINEERING 


August 1960 


WHY ADVERTISING 
CIVIL ENGINEERING 


CONSTRUCTION MARKETS 


In the construction industry, four major groups 
account for nearly all product buying and specifying: 
CONSULTANTS & CONTRACTORS ®& PUBLIC WORKS & OWNERS 


Civil engineers occupy key positions in each group. Not only are they responsible for 
design, construction, operation and maintenance “in the field”... civil engineers are 
also a primary influence “behind the desk,” in charge of management. 


As a result of this wide responsibility, civil engineers largely control the specification 
and purchase of construction equipment, materials and services. 


The only magazine edited exclusively to serve the technical, business and professional 
needs of this select audience is CrviL ENGINEERING ... official publication of the 
American Society of Civil Engineers. 


Year after year, its circulation has increased with construction activity and the 
growth of the civil engineering profession. Editorially Crvi. ENGINEERING serves 
all areas of construction and all civil engineering interests — making it truly The 
Magazine of Engineered Construction. 


Basic data on the civil engineer’s role in different construction industry groups is being 
furnished by A.S.C.E. Mail Forum surveys. For example, the most recent study 
(of consulting engineers) revealed these facts: 


s CrviL ENGINEERING’s consultant readers own or work for firms that concentrate 
almost entirely on engineered construction projects...with their work divided among 
the various types of construction as follows: 
Airports 38% Military sites 
: 7.6 Pipe lines 
Buildings, commercial & residential. . .17.9 Rivers & harbors 
Oams ._.. 2.7 Waste treatment 
Highways & streets ’ Water supply 
® the average annual cost of all the equipment and materials specified by each of 
the 290 firms reported is well over $6 million. 


8 90% of the readers influence the purchase and the specification of construction 
materials, installed equipment and office equipment. 


® their titles and functions are proof of a high degree of authority and a wide area 
of buying influence within their firms. 


In Civit ENGINEERING, advertisers reach top quality consultants 
concerned only with construction. This is the core of your consulting engineer 
market ...the men who specify your products! 


And remember...whether your product is specified and purchased through consult- 
ants, contractors, architects, owners, public works officials (or any combination of 
these groups) you get the most effective, most economical coverage of civil engineers 
by advertising in CiviL ENGINEERING Magazine. 


Quality circulation guarantees that your product message will be concentrated on 
men who make the decisions that lead to purchases! ...which is why we say, 
“advertising in CrviL ENGINEERING stimulates sales in construction markets.” 


CIVIL ENGINEERING 


45,000 THE MAGAZINE OF ENGINEERED CONSTRUCTION 
The American Society of Civil Engineers # 33 W. 39th St., New York, N. Y. 
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ESsicn ve-72 VIBRATING COMPACTOR 
COLTON-RIVERSIDE FREEWAY-—CALIFORNIA. 


SAVED $2,400 PER MONTH IN RENTAL 
CUT COMPACTION COST..... 
+e FROM 9¢ TO 2'2¢ PER YARD 


E. L. Yeager Co., Altfillisch Const. Co., and Lowe and 
Watson (Joint Venture) “On the Colton-Riverside Free- 
way, compaction requirements were 90% of California AA- 
SHO on fill material made up of silty clay with occasional 
sand strata. We had been compacting 12,000 yards per 9 
hour day for as high as 9¢ per yard with both a 75 ton and 
a 50 ton pneumatic tired roller, and two 5 x 5 sheepsfoot 
rollers pulled by D-8 Cats. 
“We replaced the pneumatic rollers, sheepsfoot rollers and 
a D-8 with the Essick 72” VR-72-T Vibrating Compactor 
and compacted 8,000 cubic yards in a 9 hour day with the 
single roller, and cut our compaction cost to as low as 2!/¢ 
per yard. We saved $2,400 per month in rental alone and 
were able to meet or better the 90% specs in one pass*. 
HIGH-FREQUENCY VIBRATION 
“With our previous equipment, moisture had to be 11 - 12% 
or we did not meet some of the compaction tests. With the 
Essick VR-72, moisture content was not critical as we met 
the specs with moisture as little as 6 - 7%. The Essick VR-72 
Vibrating Compactor was a big help in making this a profit- 
able job for us.” 
# ESSICK HIGH-FREQUENCY VIBRATING COMPACTORS ARE CUTTING THOU- 
SANDS OF DOLLARS DAILY FROM CONTRACTORS’ COSTS! ASK FOR PROOF. 
SEE YOUR ESSICK DEALER NOW FOR A DEMONSTRATION 


ALSO 14 MODELS OF TANDEM ROLLERS FROM 1/2 TO 14 TONS 


ESSICK MANUFACTURING COMPANY 


1950 Santa Fe Avenue 850 Woodruff Lane 
Los Angeles 21, California Elizabeth, New Jersey 
Affiliated with THE T_L. SMITH CO... Milwaukee, Wisconsin 


| Deceased 
(Continued from page 126) 


of the construction and yard department 
at the Minnequa Plant of the Colorado 
Fuel and Iron Corporation. Earlier he 
supervised the design and construction 
of the Marston Lake Filtration Plant in 
Denver, Colo. 


Frederick L. W. Moehle (M. ‘42; F 
‘59), age 56, for the major part of his 
career head of F. L. W. Moehle and As- 
sociates, Baltimore, Md., consulting en- 
gineers and architects, died recently in 
Baltimore. Mr. Moehle had also served 
as principal assistant engineer and chief 
architect with the late W. 8. Austin, and 
as a partner in the firm of Zink & 
Moehle 


Marvin Edward Roberts (A.M. 39; M 
59), age 53, for 20 vears a civil engineer 
for the Tulsa District of the Corps of 
Engineers, died on May 26 in St. Louis, 
Mo. Mr. Roberts had also worked in the 
Corps’ relocation department supervis- 
ing preparatory operations of areas 
scheduled for federal reservoirs 


Lloyd Brown Smith (M. ‘12; F. '59) 
age 91, former city commissioner of To- 
peka, Kans., died there on July 4. In 
1935, after many years as chief engineer 
of the Topeka Bridge Company, Mr 
Smith was elected water commissioner 
Under his guidance during his nine con- 
secutive terms in office, the present city 
water system was developed 


Charles William Snyder (A.M. ‘48; M 
59), age 55, since 1951 senior assistant 
sanitary engineer in the Maryland State 
Department of Health, died recently in 
Baltimore, Md. Prior to his appointment 
to the State Department of Health Mr 
Snyder was research associate in sanitary 
engineering at Johns Hopkins University 


Albert Stevenson (M. ‘41; F. '59), age 
70, a partner in the New York consulting 
engineering firm of Seelye, Stevenson, 
Value & Knecht, died in New York on 
May 26. Mr. Stevenson, who had been 
with the firm since 1913, had recently 
been helping prepare a report sponsored 
by the State Division of Housing on 
methods of reducing the cost of publi 
housing. His projects included the Grum- 
man Aircraft plants at Bethpage and 
Calverton, Long Island, N. Y., and the 
Wallington Tube Corporation Plant at 
Wallington, N. J 


Emil F. Vranich ‘48; A.M. 
ige 36, of the consulting engineering firm 
of Emil F. Vranich and Associates, Inc. 
of Milwaukee, Wis., died recently in Mil- 
waukee. Mr. Vranich was formerly struc- 
tural engineer in the City of Milwaukee 
Bureau of Bridges and Public Buildings, 
president of Collings-Vranich and Asso- 
ciates, Inc.; and vice president and struc- 
tural consultant of Robert J. Strass, Inc. 
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Architects and Engineers: Reid Rockwell Banwell and Tarics, San Francisco; Prestressed Concrete Fabricator: Basalt Rock Co., Napa, California. 


PRESTRESSED CONCRETE CALIFORNIA SCHOOL QUALIFIES FOR STATE AID 


This is the Mango Avenue Intermediate School, Sunny- 
vale, California. It has met the requirements for low- 
budget schools as determined by the Department of 
Finance, State of California. Heretofore, 90% of the 
schools that have met this requirement were constructed 
mainly of wood. 


Simplification of the structural elements helped, in large 
measure, to bring this structure within the requirements 
for state aid. Basically, the structural elements consist of 
prestressed concrete beams, columns, wall panels and 
double-tee roof sections (see isometric detail above). 


At the moment, the school is equipped to handle some 
660 7th and 8th grade pupils. Provision has been made 
to expand the plant to accommodate the 9th grade, bring- 
ing the total population to approximately 1000 pupils. 


Here, briefly, are some of the client's instructions that 
were met by choosing prestressed concrete: Comply with 
state aid limitations; allow for future expansion; provide 
for low maintenance. 


CIVIL ENGINEERING August 1960 


UNDER ALLOWABLE 


The benefits brought to this structure by prestressed con- 
crete can be applied to almost any kind of structure you 
can name. This includes garages, motels, office buildings, 
piers, bridges, plants and warehouses. For other purposes, 
“State Aid” can be translated into low-cost initial invest- 
ment, a characteristic of prestressed concrete for any 
structure, 


Roebling has played a significant role in the development 
and promotion of prestressed concrete; in the manufac- 
ture of the finest wire and prestressing strand available 
and in the compilation of data on design methods and 
tensioning techniques. We will be happy to share this 
experience and information with you. May we suggest 
that you contact the prestressed concrete fabricator in 
your area or write Roebling’s Construction Materials Di- 
vision, Trenton 2, New Jersey. 


ROE BLING 


Branch Offices in Principal Cities 
John A. Roebling’s Sons Division 
The Colorado Fuel and Iron Corporation 
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Laykold Mastics 
For Heavy Duty Floors: 


Military Depots Gymnasiums 


Par 


Heavy Duty Floor Mastics are 
made of Laykold Floor Mastic 
Binder, cement, sand, and stone 
chips. These are easily mixed and 
screeded into place; hard-trowel- 
led to a dense, smooth surface; 
and cured to a hard, durable finish. 
“Bonus Benefits” of Laykold 
Mastic Floors: 
© No dust or spalling normally 
associated with concrete 
e Resilient, warm, water-resis- 
tant, and easy on the feet 


¢ Easy to maintain and repair 


For on-grade construction Lay- 
kold Mastic Floors are often “built 
from the ground up”. One recent 
example: the Field House floor 
specified and built for the Wau- 
kesha, Wisconsin, High School, 
shown above. 

This floor, Bitumuls Penetra- 
tion Macadam construction, has 
a Laykold Mastic surface, Wear- 


Warehouses Loading Platforms 
Exhibit Halls 


Cross-section View of a Typical 
On- grade Laykold Mastic Floor 
A-—2” sub-base of compacted crushed 
grovel 

B—5” of Bitumuls Penetration Mocod- 
am placed in two lifts 

C—2” of Laykold Mastic ploced os 1'/2” 


leveling course; 2” surfoce course 
D-—Weorcoat Finish; Colorcoat Seo! 
(choice of colors: red, green, block) 


coat finish, and a “two-tone” 
Colorcoat seal (in green and red). 
They use it for a full program of 
athletics; plus auto, stock, and 
home shows. 

Laykold Mastics are also used 
to surface concrete floors and as 
underlayments for floor tile. 

There’s a Laykold Mastic Floor 
to meet industrial, commercial or 
institutional needs. Call us for 


“typical specs”. 


American Bitumuls & Asphalt Company 


320 MARKET, SAN FRANCISCO 20, CALIF. 


Perth Amboy, N. J 
Baltimore 3,Md 
Cincinnati 38, Ohio 


Portiand 8, Ore 
Oakland 1, Calif. 
Inglewood, Calif 
San Juan 23,P.R 


Atlanta 8, Ga 
Mobile, Ala 

St. Louis 17, Mo 
Tucson, Ariz 


BITUMULS Emulsified Asphaits CHEVRON ® Paving Asphaits LAYKOLD Asphalt Specialties PETROLASTIC Industrial Asphalts 
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Positions Announced 


August 1960 « 


San Diego County. The Surveyor's Of- 
fice and Public Works Department has 
six immediate openings on a permanent 
basis for experienced Civil Engineers at 
approximately $749 to $825 per month, 
There is also an opening for a Principal 
Civil Engineer (approximately $954- 
$1,052 per month) in the engineering di- 
vision of the Public Works Department 
General requirements for all positions in- 
clude US. citizenship or intention to be- 
come a citizen, the equivalent of gradua- 
tion from an accredited four-year college 
with a major in civil engineering, and 
from three to five years of civil engineer- 
ing experience. Dead line for applications 
is August 11. For further information 
write to the San Diego County Depart- 
ment of Civil Service and Personnel, 
Room 408, Civic Center, San Diego 1, 
Calif 


United Nations Educational, Scientific 
and Cultural Organization (UNESCO). 
The position of program specialist in the 
Division for Technological Sciences, De- 
partment of Natural Sciences, Secretariat 
of UNESCO, is open to an engineer who 
has a recognized engineering degree from 
a university or technical institute in the 
field of mining and civil engineering, with 
several years’ experience in university 
teaching, and practical knowledge of in- 
dustry related to his specialty. A good 
knowledge of English and a working 
knowledge of French are a must, while 
experience with the general conditions 
existing in underdeveloped countries and 
knowledge of their scientific needs is an 
The salary is $7300 per annum, 
net after Federal income tax and is sup- 
plemented by cost-of-living, dependency, 
education, and travel allowances. Please 
contact Paul R. Serey, Staffing Manage- 
ment Officer, Office of International Ad- 
ministration, Department of State, Wash- 
ington 25, DC 


asset 


Applications for Admission 
to ASCE, 
May 28-June 25, 1960 


Applying for Member 


Koman Acaawat, Uttar Pradesh, India 


Ankara, Turkey 


Neset AKMANDOR 

Mounm Banta, Alexandria, Egypt 

Noaman Date Bauwosrt, Helena, Mont 

Kennern A. Beeve, Ja.. Emeryville, Calif. 

Bawe Franxurn Benven, Ja., Lafayette, Ind. 

Cran, McDonaco Beet, Queensland, Aus- 
tralia 

Orro Hans Waren Fullerton, Calif. 

Boustaum. Los Angeles, Calif. 

Anchorage, Alaska 

Manus. veJesus Campos Navargo, Ciudad Trujillo 
Dominican Republic 


(Continued on page 132) 
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Built for the Basrah Petroleum Company, a group 
of British, Dutch, French and American oil interests. 


i Engineers: Rendel, Paimer & Tritton (London) 


iy 
28 miles at sea- 


RAYKAY 


Code name for a Raymond 
joint venture, Raykay 1 is the unique deep- 
water oil loading depot now being built 28 
miles offshore in the Persian Gulf. It is 
scheduled for completion about March 1961, 
and is designed to speed Iraq’s oil exports 
by eliminating congestion at the port. 


A $15,000,000 project 
This great terminal literally took off eight 
months ago, when it floated out from Eng- 
land behind a towline that would eventually 
carry it 7,000 miles to its final berth. 

Twelve hundred feet long and complete 
with heliport and air conditioned crew quar- 
ters, Raykay 1 will be linked to Fao, its 
source of supply, by two 32-inch submarine 

* pipelines. Two 65,000-ton tankers at a time 
will be able to load without having to navi- 
gate the shallow waters of the river leading 
to the present port. And the creative engi- 
neering of Raymond International is help- 
ing to make this possible. 

Whatever your offshore problems, no 
matter how deep or distant, take advantage 
of Raymond’s experience in many seas, in 
many parts of the world. We have the 
knowledge and the equipment, and we'd 
like to help. Write or call any of Raymond's 
offices throughout the world. 


JAYMIOND 


INTERNATIONAL INC. 


140 Cedar Street, New York 6, New York 
Branch offices in the principal cities of the United States. Subsidiaries in 
Canada, Central and South America and other countnes around the world 


Foundations For The Structures Of America 
Complete Construction Services Abroad 
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Applications 


(Continued from page 130) 


Luis Gongaca Canpena, Ancurito, San Salvador, 
El Salvador 

Harvey Caatson, Santa Monica, Calif. 

Wittma Seuew Crarin, New York, } 

Francisco Conner, Mexico F. Mexico 

Warren Francis Contix~, New York, Y. 

Newton Kur Cuinn, San Calif. 

ANTHONY De Lory, Toronto, Ontario. 
Canada 

Rovest Latnaor Evanston, Ill, 

Hasnis Gattanen, Ja., Salt Lake City, Utah 

Groves, Stamford, Conn 

Henay Victor Hanne, Santa Clara, Calif. 

Henxe, Stuttgart, Germany 

Canson Haaren Hover, Dajlas, Tex 

Dovaas Foap Hoasruan, Baltimore, Md. 

Kov-Yine Haruno, Taiwan, China 

Guy LaMaa Hewes, Anchorage 

James Rarwonn Hurnace., New Y« 

Josern Hunnicortt, Fort Wo rth. 

H. Ja, Mariemont, Obi 

Suin-Cuin Hwane, Taiwan, China 

Janes, Portland, Ore 

Josern Westry Karmen, Havertown, Pa 

Tune Hua Lis, Los Angeles, Calif 

Crasa Jimenez Lorez, Mexico D. F.. Mexico 

Coxtey Lacy, Crescent City, Calif 

Ivey Lours Martin, Pullman, Wash 

Writsam McLenvon, Camden, N 

Joun ALexanoer McPuemson, Greenville, 8. ¢ 

Cunton Wassen Menainc, Quito, Ecuador, South 
America 

Goy Rosrars Mives, Ja., St. Louis, Mo 

Jouw Muzea, Kryn Mawr, Po 

Mrrenms, Jasper, Ala 

Rory London, England 

Lenoy Eowaap Youngstown, Ohio 

Mastmwo Prins, Hillsborough, Calif 

Jack Witeon Perrea Jackson Mies 

Howssp Penney, Tulsa, Okla 

Lena Ram Sarnant (Meas Montreal, Quebec 
Canada 

Fiwen Hexney Rolla, Mo 

Ivan Hartford, Conn 

Leoxsap Joun Carson City, Nev 

Suna Somem. Ankara, Turkey 

Atexanoen Spence, Vancouver, B. 
Canada 

Rawsarn Namayas Swany, N. Nigeria, West Africa 

Guy Lee Sweer, Miam:, Fla 

James Tuomrson, Oklahoma City, Okla 

Serraino Avovetin Taoncoso, Kansas City, Mo 

Wan Hin Sarawak, Britieh Borneo 

Unveasaw, Indianapolis, Ind 

Leacie Roscoe, N.Y 

Pavt Wevrr, Bishop, Calif 


| Romexr Louis Wiran, Berkeley, Calif 
Anven Micue. Yranas, New York, N. Y 
| Jacw Zimurawan, Los Angeles, Calif 


Unique way to use timber sheeting for bank support and ——appiying for affiliate 
back form proves both practical and economical Ano Prat, Hever Hil, Cai 


Applying for Associate Member 


Am Military Park Underground Parking Garage, ee. 
eneral Contractor: Terminal Construction Corp., Wood-Ridge, N. J. ones 
Consulting Engineers: Weiskopf & Pickworth, New York City "Enaland Merumcas Aseme: Asesewi, London 
Architects and Engineers: Frank Grad & Sons, Newark, N. J. Aueuzp Eowaap Caxxox. New York, N. Y 

Date Cam. Los Angeles, Calif 

Anwer Ankara, Turkey 


In the above-pictured installation of form—after it had supported atrench | Covion. Chiene 

horizontal wood sheeting, the braces (which was needed to relocate an Doxato Jouw Durry, Groton, ( 

are positioned at every second soldier existing sewer line) and had also Town 

beam. Ordinarily such alternate brac- maintained the street as the contrac- — (i: sms Srvom Gus, Nairoty 

ing would require walers; instead, tor excavated 36 ft. to subgrade for *“A{." {iris Hacem, Counc Ih 

this special design successfully sub- the main structure. Colombie, Gouth Americe 
stituted a system of tensioned struts The special plan—by Spencer, White Gus Sen’ Luis 


and angles. and Freatis— proved both practical Hiociws, Boise, Idaho 
Without any encumbering walers, the and economical. Can we be of service _Evcexe Hyarr McClellan AFB, Calif. 
9 Beam Mow, New York A 
sheeting served perfectly as a back to you? Narougow Moats Caaniio, San Jose, Costa Rica 
Natu Neocy, Madison, Wis 
CATALOG ON REQUEST Tarcnt Laney Los Angeles, Calif 
Roeert Lewis Ouman, Minneapolis, Minn 
LeRoy Eowaap Ames, lowa 
Donato Henay Lafayette, Ind. 
Papa Ray, Ithaca 
Everstpo Antonto Roa per Rosanto, Ciudad Tru- 
illo, Dormimican Republic 
Dowatp Cranes Rost, Berkeley, Calif. 
James Saver, Milwaukee, Wis. 
Evoene Aveeat Tulsa, Okla 
Cuantars Turnea, San Francisco, Calif. 
New York, N. Y. 
Jaques Wotrnen, New York, N. ¥ 


FOUNDATIONS - PILING - UNDERPINNING - SHORING - COFFERDAMS - SPECIAL SERVICES 


10 EAST 40th STREET, WEW YORK 16, WN. Y. [Applications for the grade of Associate 
DETROIT: 2033 PARK AVE. + CHICAGO: 221 NORTH LASALLE ST. + WASHINGTON, D, C.: TOWER BLDG. | Membership from ASCE Student Chap- 


ter Members are not listed.) 
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THEY USED IT HERE... Bethlehem steel beams and columns, joists, and Slabform were chosen 
for Guidera & Goodman's 11-story Hackensack apartment after careful analysis of costs. From left 
to right: John Guidera, Ralph Solow, Dan Reed, and Leo Goodman. Erwin Gerber is the architect. 


HERE’S WHY NEW JERSEY APARTMENT BUILDER SAYS: 
Steel construction saves time for the contractor 


For the 10-story River View Towers in Fort Lee, 
N. J., Guidera & Goodman of Englewood used 
steel all the way up—steel frame, open-web 
joists, solid steel centering (BethlehemSlabform). 

“Steel gave us complete maneuverability,” 
said the builders. ‘‘No schedule delays, no wait- 
ing for good weather, no formwork. We knew 
which crews to schedule and when. No lost time 
sitting around.” 

And after careful cost analysis, and compari- 
son with other materials, Guidera & Goodman 
scheduled their new 11-story Hackensack apart- 
ment for the same steel construction. 


¥ ral. 


BECAUSE THEY LIKED IT HERE... River View 
Towers, attractive, steel-framed apartment in Fort Lee, 
N. J., has balcony views of the George Washington Bridge. 


pETHLEHEY 


for strength 
for BETHLEHEM STEEL 


. Versatility 


| 


Contractors like 
Stee! Open-web 
Joists because 


e They arrive at the job site, on 
schedule, fully fabricated, marked, 
ready forimmediateand easy placing. 
e Field-welding secures them firmly 
in place. 


e Conduit, pipe, ductwork can be 
run through the open-webs in any 
direction. No drilling or complicated 
angle-work in narrow corners. 

e All the accessories . . . bridging, 


end-wall anchors, ceiling extensions, 
etc. . . . are supplied with them. 


“4 


The eleven story apartment at Hackensack is completely 


steel-framed including Bethlehem open-web joists. 


NEW BETHLEHEM “S” SERIES JOISTS 
WITH COLD-FORMED CHORDS 


The newest member of the Bethlehem family of joists is an ‘'S’’ series 
joist using cold-formed top and bottom chords. Cold-forming of the 
chords allows the metal to be placed in the best position for sustaining 
loads. It provides additional strength due to cold-working of the chord 
sections, increasing both the safety factor and resistance to damage in 
handling. Wide, flat-surfaced chord members offer excellent bearing area 
for the support of centering, subpurlins, precast plank, etc., and firm flat 
backing for ceiling lath. The new joist will be available this year. 


BETHLEHEM STEEL 


The new Bethlehem joist embodies many 
years of experience in design, pro- 
duction, and marketing of steel joists. 


me | — 


Here's why 


contractors like 
to work with 


SLABFORM 


1. Roof slabs of lightweight insu- 
lating concrete can be poured over 
Slabform at support spacings much 
greater than the economical use of 
flexible centerings will permit. 

2. Structural floor slabs poured over 
Slabform on steel beams often result 
in savings as much as one-third of 
the usual forming costs using con- 
ventional materials and methods. 


3. Slabform provides a solid, safe 
working platform for all trades. 


4. Slabform is tough—it readily 
takes normal construction abuse. 


5. Properly attached, Slabform pro- 
vides lateral restraint for supporting 
members and stiffens the entire 
assembly. 


6. Heavy-Duty and Extra Heavy- 
Duty Slabform particularly can be 
furnished in special lengths longer 
than the standard lengths indicated. 


BETHLEHEM 
SLABFORM* 


Slabform, Bethlehem’s solid steel 
centering, is a high-strength, formed 
steel sheet used both as a permanent 
form for poured concrete and as a 
permanent supporting member for 
lightweight insulating concrete fills 
in roofs. Slabform is made from steel 
with a yield point testing consist- 
ently over 90,000 psi. Its longitudi- 
nal ribs give it exceptional strength. 


Installing Slabform, Bethlehem’s solid steel center- 
ing, on the fourth floor of the apartment building. 


Bethlehem Now Makes Slabform in Five Gages 


Standard Lengths: 6’3”, 83”, 103”, and 12’3” 


STANDARD SLABFORM 


HEAVY-DUTY SLABFORM Standard Lengths: 6’0”, to 18’6” 


EXTRA HEAVY-DUTY SLABFORM Standard Lengths: 60” to 216” 24, 22, 20 GAGE 


| 
THLEH E ; 
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. Open-Web Steel Joists 

. Slabform 

. Structural Shapes 

The Welding of Concrete Reinforcing Bars 
. H-Piles 

. Sheet Piling 

. Steel Plates 

. Abrasion-Resisting Steels 

. Wire Rope for Construction Equipment 

. Wire Rope Slings and Fittings 

. Stress-Relieved Strand for Prestressed Concrete 
. Solving Drainage Problems (steel culverts) 
. Holiow Drill Stee! 

. Rock Bolts 

. Steel Pipe 

. Highway Guard Rail 

. Building The Chase Manhattan Bank 

. News Bulletin—Fabricated Structural Steel 


A Complete Line of 
Construction Steel 


The list of Bethlehem publications at the right 
is representative of those describing steel prod- 
ucts for construction. To get those you want, 
just circle the number in the coupon below. 


1 
2 
3 
4. 
5 
6 
7 
8 
9 
10 
11 


Sw 


PUBLICATIONS DEPARTMENT 
BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


Please send me the literature as indicated: Export Distributor: Bethlehem Steel Export Corporation 


i. 1S. 26. 17. 


oa STEEL CONSTRUCTION, including Bethlehem Slabform, was used in constructing new Pier No. 7 in New York Harbor. 
; 
li 
| 
‘ 
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RECENT 
BOOKS 


(added to the Engineering Societies 
Library) 


The American Civil Engineer 

This study of the American engineer from the 
late 1700'* through the 1540's examines the or- 
gonizational pattern of nineteenth century life by 
describing the emergence of the civil branch as a 
recognized specializ mm engineering The au- 
thor concentrates on those engineers who worked 
on internal uaprovement«, mainly canals and rail - 
roads. He traces the careers of such men as La- 
trobe, Baldwin, and Brindley, the history of early 
New York and New Jersey canals, railroads, and 
such projects, and the development of the na- 
tional professional association, the American So- 
of Civil Engmeers. (By Daniel Hovey Cal- 
houn. Harvard University Pres, Cambridge, 
Mass., 1960. 205 pp., bound. $5.50.) 


Design of Modern Steel Structures 
Second Edition 


Joints amd connections as rivets, welds, bolt« 
pins ond timber connectors and the deugn of 
members are treated. Both treatments relate the 
theoretical concepts to the feld of design through 
specifications, which are referred to by official 
number. Four mmportant structures are presented 
as major design examples a building girder, ao 
roof truss designed for both welding and rivet- 
ing, low-truss mveted highway brodge and pre- 
design of a multi-story office building 
with welded joints, Major change« in thie edition 
involve the substitution of ultemate-load design 


for continuous beam design, and emphasis on 
plastic design considerations. (By Linton E. 
Grinter. The Macmillan Company, 60 Fifth Ave- 
nue, New York 11, N. Y., 1960. 491 pp., bound. 
$9.50.) 


Fluid Power Control 


Following » review of fluid properties and fluid 
mechanies, the theory and practice of hydraulic 
control components, emphasizing control valves, 
is covered in detail. The discussion in the final 
section on the recent progress with gaseous work- 
ing fluids, particularly high-pressure pneumatics, 
includes systems analysis and design. Overall 
emphasis i# on conversion, transmission, and con- 
trol of fluid power under conditions for which 
gravitational effects are negligible. Topies dis- 
cussed include flow of fluids through closed con- 
duits, orifices and valves, variable-volume cham- 
bers, pumps, motors and accumulators, (Edited 
by John F. Blackburn and others. John Wiley & 
Sons, Ine., 440 Fourth Avenue, New York 16, N. Y., 
1960, 710 pp., bound. $17.50.) 


Highway and Airport Engineering 

Three quarters of the book deals with the his- 
torical development, planning, construction, and 
utilization of airports and highways, including 
a brief discussion of Federal-Aid, toll and bond 
financing, specifications, contracts, geology and 
mechanics, and safety problems, Design 
problems discussed include location, types of sur- 
face, drainage, grades, curves, and the ecmplica- 
tions of city streets. A section on serial surveys 
ix included. The final chapters deal briefly with 
such other fieldx of cargo moving as waterways, 
railroads, pipelines, and conveyors. (By Adrian 
R. Tegault Prentice-Hall Ine Englewood 
Cliffe, N. J. 1900. 483 pp., bound. $11.65.) 


Manual on Industrial Water and Industrial 
Waste Water 
Second Edition 

Revision of the introductory section presents 
a general discussion of the charactermtics and 


potential effects of waste water discharged from 
the plant, as well as of the characteristics of 
fresh water for industrial use. The remainder of 
this volume includes all current ASTM methods 
for the examination of water. (Published as ASTM 
Special Technical Publication No. 148-D by the 
American Society For Testing Materials, 1916 
Race Street, Philadelphia 3, Pa., 1960. 653 pp., 
bound. $11.00.) 


\ 


Der Praktische Stahlbau—Tragerbau 
Second Edition 

Although published as the first volume of a re- 
vised treatise on steel buildings, this work can 
be used independently. The author provides a 
detailed treatment of the design and construction 
of different kinds of beams, columns, and struc- 
tural frameworks. There is a separate chapter on 
construction detaiis and one dealing with connect- 
ing methods in steel buildings, such as bolts, riv- 
ets, and welding. (By Alfred Gregor. VEB Veriag 
Technik, Berlin, Germany, 1960. 604 pp., bound. 
DM 44.00.) 


Rahmentragwerke und Durchlauftrzger 


Sixth Edition 

This revised edition of a German treatise on 
framed structures and continuous beams falls into 
three main sections. The first, theoretical one, 
deals comprehensively with the development of 
the “‘slope-deflection method,’’ with simple and 
adequate equations for the different kinds of 
frameworks. The second section includes over 30 
examples of frameworks for bridges and high 
buildings, showing the practical applications of 
the text material in part I, and of the extensive, 
auxiliary tables which comprise the third section. 
(By Richard Guldan. Springer-Verlag, Vienna, 
Austria, 1959. 499 pp., bound. $20.00.) 


< on Educati 


Seven prominent engineers and educators pre- 
sent from their varying points of view the im- 


(Continued on page 138) 


For Simple, Dependable Sewage Treatment 
FOR SMALL SUBDIVISIONS, TRAILER PARKS, MOTELS, 


SCHOOLS AND FACTORIES 


WHERE IT 1S IMPRACTICAL 


OR IMPOSSIBLE TO CONNECT WITH EXISTING SEWERS. 


Specify Smith & Loveless... 
“OXIGEST” 


Factory-Built Sewage Treatment Plant 


Complete factory-built unit 


... available in 27 standard 


6izes, in single units to serve from 10 to 100 homes—or can 
be installed in parallel, as needed, to serve larger subdivisions, 


The Smith & 


Loveless “Oxigest” provides low-cost, 


dependable treatment of domestic sewage without requiring 


a skilled operator 


as a_ long-period ‘Aerobic 


Its treatment process can be described 
Digestion” 


activated-sludge 


sewage treatment svstem. The process provides maximum 


treatment efficiency with minimum 


annual maintenance. 


The Smith & Loveless “Oxigest” is built by the world’s 
largest manufacturer of factory-built sewage lift stations. 
It is built of the finest materials by expert workmen. 


WRITE TODAY for free engineering data manual 
containing design notes, selection charts, dimension 


drawings, and specifications, 


Address: Department 80 
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So Easy 

to Install... 
Delivered to job 
site for easy, 
economical, quick 


installation. 


Plant: Lenexa, Kansas 


3 
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DIVISION-UNION TANK CAR COMPANY 

: KANSAS CITY 15, MISSOURI 
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Recent Books 


(Continued from page 137) 
pact of engineering materials requirements a8 Te- 
lated to engineering educators, (Published as 
| Special Technical Publication No, 263, by the 
Amé@rican Society for Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa., 1960. 51 pp., paper. 
$2.00.) 


Library Services 


Engineering Societies Library books, 
except bibliographies, handbooks, and 
other reference publications, may be 
borrowed by mail by (the Society's 
initials, eg. ASCE) members for o smoll 
handling charge. The Library also pre- 
pores bibliographies, maintains search 
and translation services, ond con supply 
a photoprint or a microfilm copy of any 
items in its collection. Address inquiries 
to R. H. Phelps, Director, Engineering 
Societies Library, 29 West 39th Street, 
New York 18, N. Y. 


Statics of Soil Media 


Second Edition 

This transiotion of the second edition of Bo- 
koloveki’s work imeludes certain revisions and 
amendments expecally provided by the author, 
The theory of critical equilibrium is diecussed in 
detail in relation to a soil medium, an ideal gran- 
ular wedge, and an ideal cohesive medium (with- 


out internal friction), Applieatoons of the theory 
are demonstrated in chapters on stability of foun- 
dations, slopes, and layered media, and on the 
pressure of a fill against retaining wall«, (By V. 


V. Sokoloveki. Butterworth & Co, (Canada) Ltd., 
1367 Danforth Avenue. Toronto 6. Ont., Canada, 
1960. 237 pp., bound. $10.50.) 


If you need a grating that must fit around pipes and 
other objects, like a complicated jig-saw puzzle, there’s 
one way you can be sure of getting panels that will fit 
perfectly into place—specify IRVICO. 


Non-ASCE Meetings 


American Institute of Chemical Engincers. 
IRVICO’S precise, custom fabrication eliminates costly National meeting at the Mayo Hotel, Tulsa, 


field corrections and unnecessary handling of material. : 
The grating is made in accordance with drawings | American Society of Mechanical Engineers 


American Institute of Electrical Engineers. 


approved by you. To assure easy installation, each panel Engineering management conference at the Mor- 


is clearly marked to conform with erection drawings. 
ation and transmisson at the Bellevue-Stratford 
Hotel, Philadelphia, Pa., September 21-23. 


Whether your grating ‘‘puzzle’’ is simple or complex, 
you can depend on IRVICO to solve it so you can save | American Welding Society. National fall 


meeting at the Hotel Penn-Sheraton, Pitt«eburgh, 


time and money. | Pa., September 26-29 


Write today for more information, or contact your | Association of Iron & Steel Engineers. Annual 


convention at the Pubhe Auditorium, Cleveland, 


Irving sales engineer, listed in the local phone directory. 


| Ohio, September 27-30 


Engineers’ Council for Professional Develop- 
Catalog on request ment. Twenty-eghth annual meeting at the 
Queen Elizabeth Hotel Montreal, Quebec, 

October 3 and 4 


Massachusetts Institute of Technology. 


to the Jomt Automatic Control Conference on 
the MIT campus, Cambridge, Maes., September 
7-9. 

GRATING CO., Inc. Prestressed Concrete Institute. Sixth annual 


convention at the Statler-Hilton Hotel, New 
The ORIGINATORS OF THE GRATING INDUSTRY York, N.¥., September 27-30 
EST. 1902 
Public Health Service. Water Quality, Meas- 
urement and Instrumentation Symposium, spon- 


Offices and Plents at 5008 27th St., LONG ISLAND CITY 1, N.Y. tie Tait 
| 1808 10th St., OAKLAND 20, CALIFORNIA Coo) the Sinton, Cincinnati, 
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PUZZLE 


Here’s help for 


tL a RS MONOTUBE LIGHTING POLES 


Monotube poles, piles and overhead 


sign supports, used on many of the nation’s 
leading highways, help provide MONOTUBE SIGN SUPPORTS 


increased driver safety, improved traffic ae 
flow, and economy in various phases it 
of highway construction. 


THE 


UNION METAL 
MANUFACTURING CO. 


Canton 5, Ohio Brampton, Ont., Canada 


MONOTUBE FOUNDATION PILES 
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These 
PERSONNEL SERVICE, INC, thee ana you may apply by 
(Agency) 


New York CHICAGO 


8 W. 40th ST. 29 E. MADISON ST. 


items are listings of the Engineering Societies Personnel 
tional 
and 
Petroleum Engineers, is available to all engineers, members or non- 
members, and 1s operated on a non-profit basis. If you are interested 


dence, with the understanding that should you secure » position as 
a result of these listings you will pay the regular employment fee of 
60 percent of the first month's salary if a non-member, or 30 percent 
if a member. Also, that you will agree to sgn our placement fee 
agreement which will be mailed to you immediately, by our office, 
after receiving your application. In sending applications be sure to 
list the key and job number 

SAN FRANCISCO When making application for a position include § cents im stamps 

57 POST ST for forwarding application to the employer and for returning when 


The New York office will be open or Thursday evenings until 7:00 o'clock for interviews. 


Men Available 


Proresson of Crvn. F. ASCE, 
M.C.E., 37. Six years of recent teaching experi- 
ence--including mechames, structural and con- 
crete design courses, and graduate courses m 
theory and design and 11 vears of diversified im- 
dustrial experience in design and research. De- 
sires permanent teaching position at a university. 
C-573. 


Director of Puetic Works, F. ASCE, B.S. in 
C.E. Broad experience in construction, mainte- 
nance, utility and transportation operations as 
chief engmeer or general manager of plant ac- 
count exceeding $100.000.000 and supervising up 
to 2,300 employees. Location desired, South or 
West. C-574. 


Contract Apministration, A.M. 
ASCE, B.S.C_.E. & LL.B. Experience im indus- 
trial and government contract negotiation and 
review, purchasing and tax determination. Loca- 
tion desired, Philadelphia or New York City. 


Constavction M. ASCE, B.S.C.E.; 
six vears as chief field engimeer for Prime-Con- 
tractor in the construction of Naval Bases in 
Spain. C-576. 


ENGINEERS 
AND ARCHITECTURAL 
ENGINEERS 


Veterans Administration has Career 
Civil Service Opportunities for: 
SPECIFICATION WRITERS (Archi- 
tectural Engineers) 
Starting Selary $7560 
ESTIMATORS (Architectural Engi- 
neers) 
Starting Salaries $6435 and 
$8955 
Professional work in the development 
of specifications and estimates for VA 
hospitals. Positions located in Wash- 
ington, D. C. 


CONSTRUCTION ENGINEERS 
Starting Salaries $6435, $7560, 
$8955 

Professional supervision of the con- 
struction of VA hospitals and re- 
lated facilities. Positions are located 
throughout the U. S. 
B. S. or Professional Degree in en- 
gineering and/or professional ex- 
perience required. Starting salary is 
dependent upon experience. Liberal 
leave, life & health insurance plans, 
good retirement benefits, forty hour 
week. Address inquiries to 


DIRECTOR 
Central Office Personnel Service 
VETERANS ADMINISTRATION 
WASHINGTON 25, D. Cc. 


Eno neertne Traixep Businessman. AM. ASCE, Civi, Excixeenine, A.M. ASCE, BS.CLE 
Young executive with graduate studies in both 25. Six months in soil (testing), 18 months im 
mechanical and civil engmeering, has been general structures (Ro industria! building) and 12 
manager of a small shipyard for four years months om highway Here on student viea 
Handled all aspects of business as assistant to (*-1131-Chicago 
president-owner while taking charge of opera - “4 
tions. Personable, imteiligent and adapta to any Sracertas. Coneravetion 
techmecally onmentated mumdustmes rekng pow tion Student menher HSCF will recerve 
assistant to chref operating executive m any M.S. shortly (only oral meomplete) 21 Ihe - 


type of manufacturing operations, C-577 “an, construction of elevated RUC. reservoir, De 
sgn and layout of water ipply schemes. Both 
Crwn AM ASCE BS_CLE for one vear Here on student viea, C-1132- 
M.S.C.E.; M. Engrg. 29. regitered PLE. m New Chicago 
York. Several years of superveory and design 
expenence on sols. foundations. structures, and Design «xo Conseravetion Excixnere, Mo ASCE 
materials, Seeks opportunity for profe«sonal ad- CE, Licenve CE California ‘37. Five years’ ex- 
vancement with consultant architect -engimeer penence deugning, planning. superviemg con 
manufacturer or assomation. Location desired struction of new metallations and plant «ites for 
large eastern city. C-578. company; fourteen years’ expenence in 
charge of survey. engineering office. calculation 
Manacea or Constavetion Coat of quantity, estimate, deagn of «ewer plants, water 
me, M.S. in Civil Engmeering 17 years of treatment plants, «ubdivimon, buildings «treet 
responsable charge of $78.000 000 in chemo and and highways for contractor, municipal engineers 
metals construction profitability and cost an- and government. Salary, $9300 a veer. Location 
alysis deured, California. Se-350 
MSC.E. PE M. ASCE Pus, Desicn. F. ASCE. CE 
Eight years of supervisory field and office expe- License CH 5S. Twenty-«ix years of experience 
mence im puble works, reports planning and on the plan leagn. constructson, maimtenance 
construction on airfield facilities. ports and har operation of highways and bridges: «ix vears 
bors, flood contro! and heach erosion. Location consultant for university two years de 
desired, New York City or Long Idand. C- veloping housing program for government. Salary 
$12.000 a Location desired. DC. Low An- 
Tawertc Mo ASCE geles, Texax. Se-314 


B.S.C.E., N.Y.S8.P_E. 33. Six vears of expenence 
in highway planning and deagn. Desire 

in design or research on transpert or 
traffic planning. traffie «afety. ety planning 


Design axe Conetavetion Excinera 
CE. Licemee CE. Kansas, Twenty-three years 


of expenence im charge of leugn construction 


cation preferred, New Jersey, New York «ul» trafie «tucdie deninage studies of } omens 
C-581 rviges ewer projpect«. water and «wage tren 
ment plants for consultant« gevernment 
Execurive, F. ASCE. registered year Location "Went 
P.E. in five «tates, including New Yor! WwW Se - 270 
civil and immdustral experience, both design 
construction. Contract adminetration, coordina- City AM. ASCE. CE. EIT. Wash 
thon vility studies. revolving of special de- neton, 26. Two years of experience on site an 
sign problems, excellent at organizing and writing alysis, preliminary structure studic lesion. cost 
reports. Cleared “top secret Location desired estimate. draft. «pecifieatior bridges 
To ‘ land. (-§82 on bre 
New York and New Englan 82 tures, public works; two years’ texts on mephalt 
concrete, steel aml wood, imepect and de 
Sree Design, Eart- sen river dam project. Military completed. Sal 
MATE om Sates Asc E, B.8.C.E 52. Thirty ory. $7.200 a Loeatron desired. San Fron 
years «structural steel deagn and «16 cisco, West Coast. Se-876 
years exclusively high voltage electrical tranemuie- 
sion towers and substation«: capable of handling Prost M. ASCE. BSCE Ms 
all aspects of transmission line construction in Sivd, 30 4 
eluding the planning to field erection. Location road civil ane 
mechanical engmeermg experience. Three years in 


desired, East or Muddle West preferred. C-1103 
Chicago 


chemical pr industries FExpenence layout 


design and supervision of drawings and specifies 
trons for industnal project« neluding adminietra 


thon and construction reeponebilities Salary $10 


Mo ASCE BSCE. M 


Two years on airfield desgn and construction 
five years on design of hydraulic «tructure and 000 a year. Loe ation desired, Gull Coast, South 
four years on supervision of structural deagn west, West. Se-792 
Location desired, Midwest, West or South. C- 
1109-Chicago «ND Ew ‘ 
M. ASCE. CE. 30. Fight veare of expe 
Constavction AM. ASCE BSCE on deagn, construction, contract admunie 
4. Three years with the State Highway Commis- tration including buildings, paving. irmeation fo 
son and one year a* an estiunmator for an imdus- elites and underground tanks. Some water front 
trial building contractor, Loeation desired. Mid- experience, Salary, $8.100-8.400 a vear, 
west or Overseas, C-1110-Chicago lecred, San Francisco Bay Area. Se-699 
. 
Constavction Prosect on Prosect M ct 
4AM. ASCE. B.SC UF one year graduate work, Registered Calif.. 42. Seventeen years of exper 
28. Seven years of “nied experience. with con- ence m charge of legal metrument« for tran«fer 
sultant, as teaching assistant. on housing con- of real property, maps, design, construction 


struction. and on road construction with US. army highway bridge construction. Salary, §$15.000 » 
Corps of Engineers. Location desired, Foreign year. Location desired, California, Alaska. Se-169 


C-1111-Chiecago 


ConstTauction M ASCE, CE is 


Creer Sravcrt M ASCE Twelve years on reports and design fourteen 
B.S.C.E.. 35. Nine veare of expenence in «true- year construction office engineer to superim 
tural design and preparation of drawings for tendent. Expenence in coordinating construction 
structural steel and reinforced concrete buildings various types contracts and subcontracts, Salary 
mneluding imetitutronal. commercial and industrial $9,600 year. Location desired, Southeastern or 


structures of al] types. Location desired. West or Central California. Se-1864 
Muiwest. C-1129-Chicago 


Civm A.M. ASCE, CE, 29. Experi 
Crm AM. ASCE. regie- ence im preliminary studies neceseary to determine 


tered P_E., 32. Exght years of bh construction «ze and jocation of sewage pumping plants, de- 
experience on shafts and tunnels, coffer-dam, sign of specific plant and its appurtenances for a 
bridge, substructures and concrete dame. Loen- municipality Wants experience as estimator 
tion desired, Midwest, South, or West. C-1130- Salary, $6.00 « year pated desired, New 


Chicago. York City. Se-568. 
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Positions Available 


Concaere Enoineea, with several years experi- 
ence in concrete and concreting materials, with 
some experience desirable in the precast concrete 
industry. Location, New Jersey. W -9232. 


Ewotneenrs. (a) Construction Superintendents, 
BSME or BSCE, with a minimum of 15 years of 
experience in chemical plant construction, and 
some experience in contracting. (6) Construction 
Supervisors, BSCE, BSME or BSEE, at project 
engineer level except in field construction with a 
minimum of ten years experience in the construc- 
tion specialty on erection, installation and con- 
struction of chemical ae Location, New York 
Metropolitan ares. W -9224. 


Assistant om Associate Proressoa, C.E., to 
teach courses in reinforced concrete, prestressed 
concrete and soil mechanics. Salary, $5,400-§7,200 
for nine months, depending upon ~ualifications. 
Location, Midwest. W-9217. 


Consravction experienced in 
heavy power plant work, civil, mechanical, elec- 
trical for 66,000 KW power plant. Salary, $12,000- 
$15,000 a year. Location, Far East. F-9212 


Crry Excinera for large southern city, Good 
working conditions, Salary, $10,000 » year. Apply 
by letter giving complete resume of education 
and experience. W-9210 


Cost Excinera, 30-40. graduate civil, with ex- 
perience in keeping complete costs from initial to 
final construction on heavy construction werk 
i.e. roads, harbors, bases, foundations, etc. Mostly 
foreign work and preferably single status. Field 
engineer who has kept costs will be considered 
Salary, $10,000-$12.000 a year, plus living and 
food, Location, mostly Far East. F-9207 


Disrarct Ewcixera, graduate civil or architec- 
tural, 30-45, preferably with P.E. license and 
with experence in one or more of the following 
Design and construction in structural steel either 
n a consulting engineers office, a structural steel 
fabricator, or in the teaching profession; sales 
promotion; design and construction in reinforced 
concrete and other structural materials. Some 
public speaking experience desired, Company will 
negotiate placement fee and relocation expenses 
Prefer applicants who are loeated in, and familiar 
with the New England aren, Some travel. Loca- 
tion, Masenchusett« W-9177 


Cin Esciseras. (a) Project Engineer, gradu- 
ate civil, with at least ten years street. highway 
and general municipal engineering experience. Sal- 
ary, $9.000 a year. (6) Design Drafteman, with 
expenence on streets and highways. Salary $5.200- 
$7,800 year Location, Connecticut. W-9128. 


(a2) Resident Engineer, con- 
struction, degree in civil engineering oF building 
construction preferred but will consder graduate 
mechanical or electrical with construction of 
building structure experience. Minimum of six 
years im engineering and construction required, 
including at least three years in field supervising 
construction of manufacturing plants, office «truc- 
turex. lab. buildings. ete, Will be responsible for 
supervision of contractors work im construction 
of svenble projects in mullion dollar range or 
above. Salary, to $10.000 a yvear depending on 
expenence. (b) Associate Resident Engineer, as 
above. but with about two vears of expenence. Will 
supervise smaller projects, Salary, to $8,000 a 
year. Location, West Const. W-9122 


Creu. about 35, with a background in 
some muniepal work, the planning and layout of 
developments, drainage deagn and ability to meet 
chents and supervise field survey parties and 
draftemen. Salary, about §7.500 « year to start 
Location, southern New Jersey. W-9119(A) 


25-45. civil or sanitary en- 
gineering degree, with expenence or interest m 
heavy processing equipment, such as thickeners, 
clarifiers. filters and classifiers. to work in sewage 
and trede waste depart serving the sales 
organization, Service, sales, engineering and test 
work involved im varving degrees. Salary, $6,000- 
$9000 « year: liberal profit sharmg plan; and 
miditional fringe henefits Location south - 
eastern Penneyivania. W -9093 


Civu. (a) Assistant Town Engineer, 
civil engineering graduate. New Jersey P E. li- 
cense, with munmepal construction experience. 
Salary, $8.000-$9.000 a year. (4) Junior Engimeer, 
with civil engineering traming or some construc- 
tion experience. Salary, $5.500-$6.000 year. Loca- 
tion, northern New Jersey. W-9067. 


Ciry graduate C.E., with several 
years expenence in all phases of municipal work 
and capable of handling engineering matters of a 
growing city of 13,000 including supervision of 
Public Works Department, building inspections 
and city planning. Location, Minnesota. C-8156, 


Coxcarre Tecunotocy graduate C.E., 
30-40; experience required in’ theoretical and 
practical engineering with conventional and lght- 
weight mix designs and construction practices. 
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Experience in field inspection and quality con- 
trol of concrete is desired. Work includes tech- 
nical writing, consultation and lecturing before 
professional groups. Opportunity to participate 
in development and dissemination of engineering 
data in the field of quality contro] as applied to 
structures. Employer will pe placement fee. 
Location, Chicago. C-8188 


Ovursipe Sates Encineer, prefer CE or ME or 
equivalent experience. Should be familiar with 
purnps and application and must be sales minded 
and have minimum of five years experience in 
outside sales. Salary, -$700 a month. Loca- 
tion, Sacramento, 8) -5386 


This is only a sampling of the jobs available 

through the ESPS. weekly bulletin of 
engineering positions open is available at 
a subscription rate of $3.50 per quarter or 
$12 per annum for members, $4.50 per 
quarter or $14 per annum for non-members, 
payable in advance. 


Orvice Excinern, CE or ME, age open. 
Some engineering knowledge and office manage- 
ment experience; interest in doing detail work. 
To do pump application work, postorder han- 
dling and general! office management. Salary, $4600- 
$700 month. San Peninsula. Aj-5385 


U. citizen, single, degree or 
equivalent, to 45 with good recent expereience in 
designing, detailing, layout and drafting dock and 
harbor structures for consulting designing engi- 
neer, Will work with structural engineer and port 
and harbor engineer in developing consulting de- 
sigh engineering type plans in the field. Salary. 

1,000 « month plus per diem. About 2 years. 
Location, Southwest Pacific in Far East. 8) -5379. 


Poat ano Hanson U. 8. citi- 
zen, single, CE with structural option, under 55. 
Well qualified by recent design experience plus 
extensive experience in port and harbor develop- 
ment type work. Will include initial site examina - 
tion, srea evaluation, preliminary layout for 
structure and service facilities including sketches 
and possibly smoother drawings, plus feasibility 
study and report for a consulting design engi- 


neer. Salary, $1,250 per month and per diem. 
About two years. Location, Southwest Pacific in 
Far East. 8j-5376. 


Desicners, some to extensive experience in pre- 
paring structural plans and details for a build- 
ing and factory for the structural division of a 
large engineering builder. Salary, $400-$700 a 
month. Location, San Francisco. 8j-5374. 


Desicnen, at least three years of experience 
in fields closely related to sanitary engineering, 
preferably with some experience in consulting en- 
gineer’s office, Position would develop into key 
man in organization. Salary, $600-$900, depending 
on experience. Location, 8j-5366-R. 


Fiecp ano Orrice Encineer, CE, ME or other 
degree, under 30. Prefer minimum of two years 
of work experience with military training com- 
pleted. Some familiarity with construction plans, 
specifications and building methods. Train for ten 
weeks in Eastern headquarters, return to inspec- 
tion work related to fire insurance for a district 
office. Some Northern California travel. Head- 
quarters, San Franeisco. Car required. Salary 
about $6,000 a year. 8j-5358. 


Junton Civic Encineen, recent graduate with one 
to two years of experience for design, office work 
(irrigation, water treatment) under registered en- 
gineer. Salary, $6.000 a year or more depending 
on experience. Location, San Joaquin Valley. 
S)-5355. 


Sraverusa. Encineer, graduate CE, 30-50, expe- 
rience related to structural steel, reinforced con- 
crete and some mechanical design activities. Lo- 
cation, Southern California. 8) -5350. 


Fiew Encinera, CE, young, one to two years 
working experience with general contractors on 
industrial type construction and who might later 
fit into the construction department of a manu- 
facturing concern. Should be able to assist in 
representing owners in dealing with construction 
problems relating to the building of a cement 
plant (keep progress records, have some know!l- 
ege of time and material controls) and be able 
to rclate construction changes to plans and spec- 
ifications. Salary, about $6,000 a year. Location, 
Northern California. 8j-5328. 


Oct. 10-14, 1960 


(Please print) 


City 


Mail to: 


Boston 17. Mass. 


Annual Convention of ASCE 


| Hotel Statier-Hilton, Boston, Mass. 


Double-twin beds ........ 


Date and hour of arrival . 


Date of departure ....... 


ASCE Convention Reservations 
Hotel Statler-Hilton, Park Square 


Please reserve for my occupancy the following hotel accommodations: 
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ere 


Map shows location of Interstate Cross-section diagram shows composition of single 24-foot roadway on four-lane 
#81 in Watertown area. Interstate & Defense Highway #81. Note Asphalt-treated shoulders, 


Look what they're doing with DEEP STRENGTH Asphalt Pavement in Upstate New York! - 


Advanced Asphalt Pavement design, over 
= prepared subbase, solves problems in 
™ area where frost depth goes to 48 inches 


Boulder-strewn glacial till near Watertown presented clude Asphalt base, Asphalt-treated shoulders, depressed 
New York State Highway Department engineers with median for good drainage and flat slope embankments 
unusual problems. Here, winter temperatures often reach for better safety. Capillary moisture action and frost 
20° to 25° below zero. The frost depth extends to 48 damage are prevented by building the road structure 


ae inches. In cuts, severe frost action sometimes forces with selected materials. 
boulders through the pavement with subsequent break-up When designed like this—for DEEP STRENGTH— 
and failure. Asphalt pavements will carry the heaviest traffic loads 


The cross-section and diagram on this page show how __ without distress . . . with minimum maintenance cost. 
DEEP STRENGTH Asphalt pavement design solved For example, the DEEP STRENGTH Asphalt-paved 
the problems. Notice how the precepts of new DEEP New Jersey Turnpike carried over 46 million vehicles 
STRENGTH Asphalt design are carried out. They in- during 1959. 


A 2¥,-inch Asphalt top 
course is applied over 3- 
inch plant-mixed Asphalt 
base and a 4-inch broken 
stone bottom course. 


In cuts, engineers excavat- 
ed below frost level and 
prepared subbase using 
suitable locally available 
materials, 


as 
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THIS IS 


SAVE MONEY, TOO! Modern low-mainte- 
nance DEEP STRENGTH Asphalt pavements often cost 
less to build than Asphalt pavements designed to other 
standards. That's because the Advanced Design Criteria 


DEEP STRENGTH 

| 
often permit Asphalt base to be substituted for some of 8 

| 

| 


A 
2% -inch Asphalt 
concrete surface course 


the more expensive Asphalt concrete surfacing, and allow 3-inch Asphalt 
reduction in total structure thickness when used in place 


C 
of untreated base. 4-inch base course 


of broken stone 


NEW HANDBOOK ... a new 
edition of the Asphalt Handbook 
incorporating all the Advanced Design E 
Criteria implied by the term DEEP 6-inch benk-tun gravel 
STRENGTH Asphalt Construction foundation course 
soon will be available at the Asphalt F 


Institute office serving your area. Excavated to 48 inches 
below pavement grade in 
cuts—locally available 


THE ASPHALT INSTITUTE backfill material 
compacted with 
Asphalt Institute Building 
College Park, Maryland 


} 50-ton rubber tire “super” 
compactor used on all sup- 
porting courses to assure 
smoother riding under all 
traffic weights to come. 


Asphalt-treated shoulders 
provide good surface drain- 
age; white calcite chips 
insure better traffic-lane 
demarcation. Depressed 
median permits proper 
subsurface drainage. 


. 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS OF INTEREST AS REPORTED BY MANUFACTURERS 


Reusabie Batter Washer 


THE REUSABLE Barrer WASHER is a new 
addition to the company’s continually 
expanding line of form ties, anchors, in- 
serts and accessories developed for the 
concrete construction industry. 

The Batter Washer has been designed 
to, whenever practicable, hold a Tylag 
at an angle up to 45 degrees without 
need for expensive wedging, thereby 
eliminating the material and labor costs 
involved in wedging and making.the job 
of installing and stripping forms faster 


New, Reusable 


and easier. This is made possible by a 
slot in the haunch at the top of the 
Batter Washer which allows the Tylag 
to swing freely to the desired angle. Nail 
holes are prov ided for easy, accurate at- 
taching to wales or strongbacks and mul- 
tiple lumber grips on the underside pre- 
vent slippage when the Batter Washer 
is not nailed. Richmond Screw Anchor 
Co., Inc., CE-8, 816-838 Liberty Ave., 
Brooklyn 8, N. Y. 


Carbide Bits 


NEW TUNGSTEN CARBIDE INSERT bits for 
maximum efficiency with the Mole-Dril 
have been introduced. The new combina- 
tion drills larger diameter holes. to 
achieve optimum results with imexpen- 
sive blasting agents. Drilling costs are 
trimmed regardless of the hardest and 
most abrasive formations encountered. 

Using premium grade carbide inserts, 
the bits are engineered to exacting spe- 
cifications for maximum service. The 
body is of top quality forged steel alloy. 
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Precise and rigid manufacturing con- 
trols the brazing of the insert into the 
body. Drill disassembly is eliminated. Re- 
versed buttress threads assure trouble 
free attachment of the bit to the Mole- 
Dril. Gardner-Denver Co., CE-8, Quincy, 
Ill. 


Submersible Contractor's Pump 


ALWAYs PRIMED, THE Tyre SA _ sub- 
mersible contractor's pump is designed 
to simplify dewatering problems; suc- 
tion hose is eliminated. 

To operate, just lower it into the wa- 
ter, plug in the cables, attach the dis- 
charge hose, and turn the start knob. It 
will pump whatever water comes in, even 
if it is only 5% of the pump’s capacity. 
It operates in muddy water or sludge, 
under flood or semi-dry conditions, in hot 
or freezing climate 

Water discharge passes along the side 
of the motor, cooling the specially insu- 
lated windings. Motor ball bearings are 
lifetime lubricated. Pressurized double 
seal runs in oil, protecting it from grit 
and abrasion. 


Simplifies Dewatering Problems 


The rubber-lined pump case and a 
special tough alloy impeller are resistant 
to wear of abrasive sand and mud. Light 
weight alloy casing resists action of salt 
water, and erosive or contaminated water. 
Pacific Pumping Co., CE-8, P.O. Box 44, 
Oakland, Calif. 


Electric Rammer 


A NEW ELectric RAMMER, the Model 
EVR a twin brother to the world famous 
GVR 100-C gasoline rammer, has been 
announced. The EVR 120 operates on 
3-phase, 60-cycl«, 220 volts. A flick of a 
switch instantly delivers a constant rate 
of 600 blows per minute, 350 ft Ib per 
second yet weighs only 112 Ib. The elee- 
tric motor is a squirrel cage motor and 
has no brushes or commutators eliminat- 
ing practically any maintenance. 


Model EVR 


The equipment is for compacting areas 
within enclosures where gas fumes or ig- 
nition spark is prohibited such as in 
buildings, near oil refineries, missile 
bases, ete. It is also ideal for compacting 
in deep trenches for water, sewer or gas 
trenches. Wacker Corporation, CE-S, 
Hartford, Wis. 


Sewage Treatment Plant 


A NEW, LOW cCosT sewage treatment 
plant to serve small subdivision, indus- 
trial plants, motels, shopping centers and 
similar projects with population groups 
ranging from 75 to 3000, has been an- 
nounced. 

Identified as the Accelo-Biox plant, one 
type of this package unit for sewage 
treatment by the “total oxidation” meth- 
od uses atmospheric oxygen to sustain 
the organisms which purify the sewage. 
A Vortair aerator entrains vast quanti- 
ties of air and mixes, recirculates sludge 
and clarifies within a single tank 

Because this plant operates without air 
compressors, there is virtually no noise— 
a great advantage in motels, trailer 
courts, ete —and less power is required, 
Infileo Inc., CE-8, Tucson, Ariz. 
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PIPE LINE COMBINATION 


For Contractors on the Move! 


Contractors looking for savings in time and 
work will appreciate the performance of 
NAYLOR Spiralweld pipe and NAYLOR 
Wedgelock couplings on lines in construction 
service. 

NAYLOR pipe is light in weight, so it’s 
easier to handle and install. That goes 
whether you suspend it, support it, string it 
along the surface or bury it. And its distinc- 
tive lockseamed, spiralwelded structure gives 
you pipe that is extra strong and extra safe 


The NAYLOR Wedgelock coupling makes a 
positive connection, securely anchored in 
standard weight grooved ends. 


for tough service. 

NAYLOR Wedgelock couplings save time 
and work, too, because they are designed for 
faster, easier and more economical connec- 
tions. A hammer is the only tool required to 
connect or disconnect it. 

Wouldn’t it pay you to look into this 
NAYLOR combination for your air, water 
and ventilating lines? Write for Bulletin No. 
59 to get the details. 


NAYLOR 


PIPE 


1281 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N. Y. 
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J 
New Engine 

A NEW ENGINE WHICH RUNS on high 
or low test gasoline, diese] oil, kerosene, 
fuels or even cleaning fluids are being 
introduced to the United States. It is 
suitable for use in cars, trucks, buses, 
tractors, farm machinery, boats, many 
industrial applications such as electronic 
power generation, and for contractors’ 
equipment. 


(continued) 


Main significance of the new engine 
is that it will allow utilization of the 
most economical kind of fuel available 
in any given area. It also means that if 
one kind of fuel is not available, another 
can always be used. There is, so to speak, 
no danger of running out of gas—all one 
would have to do would be to fill it up 
with diesel oil or kerosene. Rootes Motors, 
Inc., CE-S, 42-32 2Ist St., Long Island 
City, N. Y. 


The “3-Ms” in M&H Products 


There are 3 Ms in M & H production operations which explains to 
some extent the wide popularity and increasing sales of M & H valves, 
hydrants and accessories. The 3 Ms are Men, Machines and Materials. 
They are the foundation of the superior design, rugged strength and 
high quality which users of M & H valves and hydrants have so 


widely recognized. 


It requires all three in combination to produce a product which 
meets M & H standards. M & H foundry raw materials (pig iron, 
molding sand, everything) and the finished castings (cast iron or 
bronze) meet latest engineering standards. M & H foundry and ma- 
chine shop both have efficient, modern equipment. Far more important 
than either of the foregoing, M & H workmen are 
craftsmen —skilled in their respective jobs, proud of 
their work, loyal to their Company and as much in- 
terested in making a good valve as is the boss in the 


office! 


So, an M & H customer gets more than just a 
valve. He gets quality control of materials. He gets 
improved fabrication by modern machinery. He gets 
the skillful work of craftsmen who are proud of their 


job. 


These are the 3 Ms which have placed M & H 
products in the forefront of the American valve and 


hydrant industry. 


(No. 3 of a Series) 


M:H VALVE 


AND FITTINGS COMPANY. 


ANNISTON, ALABAMA 
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Tandem Roller 


THE DEVELOPMENT OF A NEW 1% to 2 
ton tandem roller has been announced 
The Model 220 has been designed to cut 
compaction costs and at the same time 
offer service-free performance with no 
greasing required, In line with the com- 
pany’s program of advanced design and 
development, this roller offers the addi- 
tional safety factors of greater over-all 
visibility and longer life with an automo- 
tive type brake located on the cempres- 
sion roll. Larger, wider rolls and a lower 


Model 220 


center of gravity give this roller consid- 
erably more stability 

Less maintenance is assured with the 
constant-mesh transmission, with readily 
accessible clutches, heavy duty roller 
chain and sprockets on the final drive, 
plus lifetime lubricated bearing 

Operators will find that the automotive 
type steering makes this roller one of 
the most comfortable and convenient to 
operate, according to the manufacturer 
Essick larger diameter guide rolls stay 
on top of the asphalt, resulting in better 
densities and smoother surface finishes 
Essick Manufacturing Co., CE-S, 1950 
Santa Fe Ave., Los Angeles 21, Calif. 


Climbing Crane 


First in tHe Unitep States to use the 
Linden Climbing-Crane, which 
itself from floor to floor while work is 
in progress, is North State Builders, Ltd., 
Menlo Park, Calif 

Because ut stavs on top of the job, no 
matter how high up the building goes, 
and is operated by one man from the 
working deck where he can see every- 
thing, the problems of street access and 
unnecessary ramps and runways can be 
forgotten. The Climbing-Crane 
concrete and hoists other materials, 
landing them quickly, exactly where 
needed 

The one man who remote-controls its 
work with a 3%-lb electronic panel can 

(Continued on page 148) 
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Laying second course of plant-mix Texaco 
Asphaltic Concrete povement on highway 
through Ocala National Forest. 


View of right of woy cut through virgin 
forest for new highway. Limerock founda- 
tion at left is ready for Texaco Asphalt 
pavement. 


Contractor: MARION CONSTRUCTION COMPANY, Ocala, Florida 


Builds ASPHALT highway 


through virgin forest 


The Florida State Road Department has constructed 
13 miles of Asphalt-paved highway through the 
Ocala National Forest, in the state’s northeastern 
corner. All but half a mile of this highway is located 
on new right of way, cut through virgin forest and 
swamp. 

Plant-mixed Texaco Asphaltic Concrete, laid in 
two courses with a combined thickness of three 
inches, gives this highway a highly durable and re- 
silient surface. Supporting it is an 8!» inch foundation 
of limerock. A Texaco Asphaltic Concrete pavement 
like this one withstands hard usage year after year 
with a minimum of maintenance. It is speedily laid 
and ready for traffic, because it requires no time con- 


suming curing period, Motorists prefer the velvet 
smooth riding quality of its resilient, joint-free sur- 
face. Thanks to its skid-resistant texture and the 
sharp visibility of traffic lines on its dark surface 
Texaco Asphaltic Concrete greatly reduces the danger 
of accidents. 

Whether your highway or street project calls for 
heavy-duty, intermediate or low-cost paving, there 
is a type of Texaco Asphalt construction exactly 
suited to your requirements, If you would like assist- 
ance with a paving problem, our 55 years of Asphalt 
experience is at your service. Ask our nearest office to 
have one of our field representatives contact you. 


Division Offices: TEXACO INC., Asphalt Sales Div., 135 E. 42nd Street, New York 17 * Chestnut 
Hill 67, Mass. * Chicago 4 * Denver | * Houston | * Jacksonville 1 * Minneapolis 3 + Philadel- 


phia 2 + Richmond 25 


Please send me your two brochures 
containing helpful information on 
heavy-duty, intermediate and low- 
cost types of asphalt construction 
for highways, streets, airports, etc. 
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Texaco Inc., Asphalt Sales, 135 E. 42nd St., New York 17, N. Y. 


Associated with. 
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slew, hoist and luff at the same time. He 
is free to move to any part of the job, 
and to assist with loading and unload- 
ing. 

The tower protrudes far enough above 
the elevator or stair shaft in which it 
climbs to provide clearance for the con- 
struction of two floors. When these are 
completed, the crane climbs up by its 
own hoisting winch to work on the next 
two floors. When the building is com- 
pleted, the crane comes down quickly 
and easily as no part weighs more than 
one ton. B. M. Heede, Inc., CE-8, 30-01 
37th Ave., Long Island City 1, N. Y. 


Pitcher Sampler 


AN UNIQUE TOOL, the Pitcher Sampler 
is designed specifically to recover accu- 
rate samples from formations that are 
too hard for thin-wall shelby samplers 
or too brittle, soft or water-sensitive to 
permit satisfactory recovery by conven- 
tional core barrel type samplers. Two 
years of successful application in virtu- 
ally every type of “problem” formation 
prove that the Pitcher Sampler saves 


(continued) 


time and money and insures exceptional 
accuracy, according to the manufacturer. 

Some of the tool’s many features in- 
clude: heavy-duty, triple ball-bearing 
hanger is sealed 4-ways against drilling 
fluid to prevent freeze-ups and insure 
long, trouble-free service ; no more crum- 
pled shelby tubes, no presetting and no 
surface control needed; sliding valve di- 
rects drilling fluid through shelby tube 
to hole bottom for thorough flushing 
action, then automatically diverts fluid 
from tube when tube contacts bottom; 
drilling fluid cannot undercut shelby tube 
and erode or contaminate sample even 
of softest materials; samples all materials 
including soft rock from top to bottom 
of hole; and the drill can be stopped, rod 
rechucked (even raised slightly) without 
breaking core. Mobile Drilling Inc., CE-8, 
960 N. Pennsylvania St., Indianapolis, Ind. 


Front-End Loader Transmission 


A NEW HEAVY-bUTY version of the com- 
pany’s present front-end loader trans- 
mission has been announced. 

Designated the CRT-3531, the unit is 


1950 Project: 
Sewage Plant, 
Rockaway, N.Y. 


Contractor: 
Merritt- 

Chapman & 
Scott Corp. 


1960 Project: 
Plant addition. 


Contractor: 


D. Fortunato, 
Incorporated. 


Both jobs successful — 


Unusual features marked 2 predrainage operations at this site. In 
1950, an unbraced cofferdam was maintained 30’ below bay. In 1960, 
wellpoints were tunneled under structures as plant kept working. 
both by Griffin. 


GRIFFIN WELLPOINT CORP, 


SALES RENTAL CONTRACT 


881 East 141st St., New York 54, N. Y. 
Hammond * Houston © Jacksonville « West Palm Beach 


in Canada: Construction Equipment Co., Ltd. © in Venezuela: Drew Bear & Sons C. A. 
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designed to handle 350 net ft Ib of en- 
gine torque, while at the same time per- 
mitting increased hydraulic horsepower 
for bucket operation. 

A special new three-element torque 
converter has been developed that will 
provide high torque multiplication cou- 
pled with high efficiency for the most 
profitable operation. The torque con- 
verter has a stall ratio of 3.7:1 which, 
coupled with the low range of the trans- 
‘“nission, provider an overall engine 
torque multiplication of 296. 

Job-proven transmission ratios for 
loader operation have been retained as a 
result of extensive field studies. These 
ratios are 8:1 in low, 29:1 in interme- 
diate and 1:1 in high. The transfer gear 
ratio offered in this new transmission is 
659:1. The Allison Division of General 
Motors Corp., CE-5, Main & Speedway, 
Indianapolis, Ind. 


Improved Surveying Instrument 


A NEW DEVICE OFFERS users a number 
of important advantages over previous 
models. Some of the advantages of the 
Geodimeter Model 4B include: a reading 
dial numbered to every ten divisions and, 
thereby improving readability. A new 
null meter and control instrument en- 
ables faster observations: a course site 
included within the instrument and, 


Model 4B 


therefore, a reduction of at least 25% in 
pointing time; a Kerr cell heater in- 
stalled in the instrument, permitting op- 
eration in a range of temperatures from 
minus 40F to plus 120F; weight reduc- 
tion of 20%; the instrument weighs less 
than 30 Ib; and longer operating range in 
bright sunlight; up to 5,000 ft. Geodi- 
meter Co., AGA Corporation of America, 
CE-8, 2013 Park Ave., S. Plainfield, N. J. 


Nacor Anchor Bolt Cement 


AN IMPROVED POURABLE CEMENT, reput- 
ed to greatly reduce time required for 
securely setting anchor bolts, has been 
announced. Offered under the tradename 
“Nacor Anchor Bolt Cement,” it is fur- 

(Continued on page 149) 
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nished in powder form. Mixed with wa- 
ter, it becomes semi-fluid, easy to pour 
or trowel. 

Applied around a bolt, it bonds itself 
firmly to both bolt and hole surfaces. It 
is claimed to set in 10 minutes with vir- 
tually no shrinkage. The manufacturer 
states that anchor bolts in Nacor cement 
can be drawn tight and ordinary station- 
ary equipment put in operation within 
30 minutes. A 60-min waiting period is 
recommended for extra heavy vibrating 
machinery; the material is oil resistant. 

Nacor Anchor Bolt Cement is recom- 
mended for fastening of partitions, pipe 
flanges, hand rails, seats, toilets, parking 
stan hions, guide posts and fences. Na- 
tional Asphalt Corp., CE-8, Brooklyn Sta- 
tion, Cleveland 9, Ohio. 


Enclosed Hopper Trailer 


New,exciosep Hopper 
Trailers are used in the hauling of bulk 
materials such as cement, sugar, graia 
and other products which must be pro- 
tected from the elements 

The exclusive “Mono-Shell” design 
makes possible, according to the manu- 
facturer, the largest legal payload of any 
hauling method. The contours of the 
body itself constitute all the required 
strength and support, eliminating truss 
frames, body longitudinals and cross 


bor ices 


“Mono-Shell” Design 


Patented “Butterfly” Gates seal the 
load completely from dirt and water, vet 
allow for fast, safe dumping. Solid or 
Spht Butterfly Gates are available. With 
the Split-Butterfly gate the contractor 
can haul both powdered or granular ma- 
terials and aggregates up to 14% in. diam- 
eter. A removable sock assembly is easily 
attached to protect the load during dis- 
charge. The units may be compartmen- 
talized, each with its own discharge gate, 
for hauling two or more different com- 
modities at once. Loading hatches have 
vented self-locking covers which allow 
free “breathing” vet keep water out. Gar 
Wood Industries, Inc., Customer Service 
Dept., CE-8S, Wayne, Mich. 


CIVIL ENGINEERING + 


August 1960 


Architects and Engineers: Reynolds, Smith and Hill 
Jacksonville, Florida 
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was used to compact the sandy soil 
at Jacksonville television station. 


Vibroflot machine in action. Each 
compaction consumed 3 or 4 tons 
of sand, 


Proven Applications 


Deep Foundations + Dams 
Bridges + Airports + Tunnels 
Commercial Foundations 
Industrial Foundations 


The foundation for the new 
WJXT building in Jacksonville, 
Florida, was built on sand com- 
pacted by Vibroflotation at a sav- 
ings estimated at about $8,500 
over the use of piling. 


774 compactions were made to 
an average depth of 11 feet to ob- 
tain a minimum 70% relative den- 
sity over the entire building area. 


Proven applications of founda- 
tions upon sand total over 100+ 
contracts throughout the U. S. A. 
and Canada. 


Write for Booklet C-25 


ta 
| 
— 
‘ 
— | 
| 
| 4 
4 
| VIBROFLOTATION FOUNDATION CO | 
Fort Duquesne Boulevard 
: ATlantic 1-2500 
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Portable Pump Rig 


A UNIQUE PORTABLE PUMP RIG which 
speeds up hydrostatic testing of valves 
and other equipment has been built. 
The unit is used throughout the refinery, 
wherever water and air connections are 
available. 

The portable hydrostatic test unit con- 
sists of a horizontal air-operated hydro- 
pneumatic pump with a rate capacity of 
7,330 psi, which is mounted on a rubber- 
tired cart. It supplies hydrostatic pres- 
sures ranging from 250 Ib to 2500 Ib. 
Operated by plant air at 90 psi, it works 
quietly without vibration. 

The portable pump is used mainly at 
“turn-around” time when refinery units 
are dismantled, inspected, and restored 
to optimum working order. Many valves 
are inspected, rebuilt if necessary, and 
then tested for leaks under hydrostatic 
pressure. Relief valves, in addition, are 
hydrostatically tested for correct opera- 
tion. 

In the valve repair shop, the pump is 
connected to a test stand on which the 
valves are mounted. Hydrostatic pres- 
sures ranging from 125 to 250 psi are 
then created, enabling the maintenance 


(continued) 


staff to spot leaks instantly and also ad- 
just relief valve springs to precision set- 
tings for specific design pressures. Aldrich 
Pump Co., CE-8, 1 Pine St., Allentown, 
Pa. 


Power Truck 


Tue Mover M-30A Power Truck fea- 
tures a new Borg-Warner torque convert- 
er drive, easy steering and braking, lower 
center of gravity and convenient opera- 
tor controlled dumping action. The 
three element, single stage torque con- 
verter eliminates clutching shifting, and 
delivers quick acceleration for high pro- 
duction on engineered construction 

The M-30A is powered by a Wisconsin 
18 hp air cooled engine driving directly 
into the converter and transmission; 12- 
volt electric starting is -tandard. Opera- 
tion is simple and safe, with an oil cush- 
ion protecting all moving parts and re- 
ducing mainenance costs 

Standard beds for the Prime-Mover in- 
clude an 18 cu ft dump body and a 42 
in. x 42 in. flatbed. The bulk handling 
bed has a sliding endgate, swinging tail- 


gate and dumping controls to accommo- 
date varied rates of load discharge. The 
Prime-Mover Co., CE-8, Muscatine, Iowa, 


Soil Permeability Device 


AN IMPROVED MODEL INSTRUMENT for 
use in soils and aggregate laboratories for 
fast determinations of permeability and 
for observation of the quicksand phenom- 
ena has been announced 

Called the Plastic Permeameter, the 
device can be used for tests on sands, 
gravels, or mixtures of both and for small 
seale tests on graded filters for dams, fil- 
tration plants and drains 

The instrument's transparent plastic 
construction enables the operator to ob- 
serve the soil and water flow during the 
test. The permeameter tank has a 2'4-in 
internal diameter and accommodates a 
10-in. high specimen; overall height is 14 
in. The device is supplied with all acces- 
sories including pirezometer tubes and fit- 
tings for inlet and outlet of water. Soil- 
test, Inc., CE-S, 4711 W. North Ave., 
Chicago 39, Ill. 


TESTING 
SOIL 
SAMPLES? 


CONMBEL 
Consolidation Tester 
Capocities to 10,000 Ibs. 


UNCONFINED COMPRESSION 
Manvel or Motor Driven Models 


Se 
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. . . take a closer look at the 
Tinius Olsen line of K-W Phys- 
ical Soil Testing Machines. 
These rugged, portable units 
are designed for convenient 
“table top” operation in the lab 
or on the job site. 

Get the full story. Write 
today for Bulletin 50-A. 


TRIAXIAL 
Capacities to 3,000 Ibs. 


TINIUS OLSEN 


Testing Machine Co. 
2170 Easton Rd. © Willow Grove, Pa. 


ASCE Electronic Computation 


Conference 


September 8-9, 1960 


THE PITTSBURGH-HILTON 


All Rooms with Radio and TV 
All Rooms are Air Conditioned 


Mail coupon to: 


Room & bath 
For one per day 
Bath for two per day 


Twin bedroom with 
Bath for two per day 


Studio suite 
Parlor Suite 


Double bedroom with 


August 1960 « 


Front Office Manager, The Pittsburgh Hilton 
Gateway Center, Pittsburgh 30, Pa 


Reservations Held Until 6 p.m. 
Unless Later Time Is Specified 


$13.00 


$14.00 $18.00 


$13.00 
$16.00 


$15.00 
$18.00 


$33.00 


$20.00 
$17.00 


$40.00 
$50.00 


More than two persons in one room, 
$4.00 each additional person. 
Reservations must be received two weeks prior 
to the opening of convention 
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| Please reserve......room (s) of the type below 
: 


Steel goes up fast with high-strength bolts 


It takes just seconds to permanently tighten a 
high-strength bolt. No more than two men are 
needed to perform this high-speed operation. 

Speedy erection—with bolts—saves money 
for the erector, the contractor, and the owner. 
The bolters can follow on the heels of the erectors, 
eliminating costly delays; the contractor's form- 
work no longer has to trail two stories behind. And 
the owner is ahead, too, because he can rent his 
building days, and often weeks sooner, when it’s 
bolted. That’s why architects and engineers specify 
high-strength bolting. 


There are other good reasons: 

Sefety—no fire hazard, or danger of injury 
from tossed rivets. 

Noise foctor—far less noisy than riveting ... 
ideal for hospital and school zones. 

Full size range —of bolts and all styles of washers 
to meet every construction need . . . and re- 
quirements of ASTM Specification A-325. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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NEW from 


MODEL 555 
SURVEY 
DEPTH RECORDER 


Improved design of new Model 555 


NEW RELIABILITY! Survey Recorder “means groster 
accuracy, ready accessibility of all com- 
NEW SERVICEABILITY! ponents for maximum servicing ease. 


EDO, world leader in hydrography, presents the new Model 555 Survey Depth Recorder, 
incorporating numerous mechanical and electrical advances in the technique of echo- 
sounding survey. 

Research and development undertaken for the U.S. Navy have resulted in the 
complete re-design of Edo’s pioneering Model 255 Survey Depth Recorder. The new 
Model 555 is already being delivered in quantity to the Navy for upward-looking 
scanning by submarines submerged beneath ice, as well as for bottom scanning. 

Light in weight (only 55 Ibs.), easy to operate and extremely accurate, Model 555 
is suited to temporary or permanent installation aboard vessels of every size. The new 
superheterodyne receiver assures sharp, precise recordings, while Edo’s new Model 480 
transducer, a barium titanate block ‘type, improves sensitivity and definition 100 per cent. 

Model 555 gives per ings on over-lapping range scales from 1% feet to 
230 fathoms. The wide transducer beamwidth—20 degrees at minus 10 db points— 
provides excellent penetration and broad coverage for all types of general underwater 
survey. 


Send for brochure, Dept. V-4. 
CORPORATION, College Point, t. N. Y. 


ADVANCE REGISTRATION 


ASCE Conference on Electronic Computation 
At the Pittsburgh Hilton, Pittsburgh, Pa., Sept. 7-9, 1960 


(Please Print) 


Toran 


Registration fee (Wives free) 5.00 


Total enclosed § 


Make checks payable to D. E. Ocelschlager, Finance Chairman 


Mail to: Chas. A. Keelen, c/o Portland Cement Association, 2431 Koppers Building, 


Pittsburgh 19, Pa 
| PLEASE RETURN BY AUGUST 20. 1960 


Registrants will receive tickets to Computer Seminars and to reception. 


Please pick up tickets at Conference Registration desk after 3:00 p.m. on September 7, 1960. 
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New Shaker Screen 


THE TREND TO COMPACT DESIGN with in- 
creased operational capacity features a 
new shaker screen which is used for coal, 
ores, rubble, crushed stone and other 
bulk solids. 

In obtaining this compactness and 
greater sereen capacity, the company’s 
engineers integrated the drive to elimi- 
nate the cumbersome drive arms and pro- 
vide that extra space for the screen 
capacity. The drive and screen are sus- 
pended from wire rope. When in opera- 
tion by this arrangement, reciprocating 
forces are not transferred to the struc- 


ture. 


Increased Operational Capacity 


Drive mechanism of the shaker sereen 
is an enclosed self-contained unit with 
forced lubrication and all anti-friction 
bearings. Units are furnished with 
the desired stroke and speed ranging from 
% in. at 1000 rpm to 5 in, at 165 rpm 
Speed and stroke can be adjusted and 
varied. Power is supplied by a 3-phase 
induction motor, Fairmont Machinery 
Co., CE-8, Fairmont, W. Va. 


Intake Ring Gates 


UNDER CONSTRUCTION ARE SEVEN intake 
ring gates, which, when put into service 
will control the flow of the Missouri 
River to the turbines of a new hydro- 
electric generating plant. The new gates 
are part of the Oahe Dam and reservon 
near Pierre, South Dakota 

All seven assemblies, including frames 
and gates, will be cast, or fabricated by 
welding and machining in the company’s 
Birmingham shops. Each individual 
frame and gate will be built in sections 
assembled and machined within 
thousandth of an inch of a perfect. cir- 
ele. Each unit will weigh 238 tons with 
eight flat cars required for transporting 
each frame 
(Continued on page 153) 
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MATERIALS iS YOUR 


and METHODS LITERATURE FILE COMPLETE? 


YEOMANS BROTHERS COMPANY, 2000-7 N. Ruby St., Melrose Pork, ill. 


Please send me the literature checked below .. . 
O O 
No. 6661 No. 4007 No. 6250-R No. 300 
No. 102 No. 6751 No. 6770 


(continued) 


The gates will be push button, me- 
chanically opened and closed. Water 
from the Missouri will flow into these 
gates and drop straight down over a 100 
ft and go by tunnel and penstock into 
the turbines. The power plant will pro- 
duce about 3 bilhon kilowatt hours of 


i 
. 
electrical energy per vear. Goslin-Birm- : 
' 
' 


ingham Mfg. Co., CE-8S, 3523 10th Ave., Company 


N. Birmingham, Ala. 


Street 1 

City Zone 


SHONE 


pacumatic 
ejectors 


New Digitizer 


ENGINEERS, HAVING CREATED automa. 
tion to take on a steadilv-increasing share 
of the nation’s labor, are turning now to 
automation for their own engineering 
chores 

Contour mapping, essential for laving 
out new highway routes, for inventory- 
ing stockpiles of coal, sand or other ma- 
terial, and for other purposes, can now 
be almost completely mechanized 

A digitizer, specially built for the com- 
pany by AIL Division of Cutler-Ham- 
mer, Inc.. Mineola, N. Y.. not only saves 
time and man-hours of skilled work, 
but reduces the need for mapping in some 
special fields 

The equipment works from aerial pho- 
tographs, in conjunction with a Wild 
stereoplotter, recording coordinates from 
the photos on paper, in light signals and 
on punched paper tape. It requires one 
operator, in place of three formerly need- 
ed. In addition, the punched tape elimi- 
nates further work in preparing data that 
can be used in a computer to process the 
results required. Terrain data, processed 
in this way, is a low-cost substitute for 
weeks or months of field survey by 
ground engineering crews. Lockwood, 
Kessler & Bartlett, Inc., CE-8, One Aerial 
Way, Syosset, N. Y. 


HI-CONE (&) Surface SHONE & Pneumatic VERTICAL SEWAGE 
Aeration Waste Treat- Ejectors, Mechanically PUMPS, Centrifugal 


ment System, No. 6661 Controlled, No. 4007 Type, No. 6250-8 


pce 
Cavivacor 


SPIRAHOFF (R) System. EXPELSOR CAVITATOR Aerator 
Primary Settling and Pneumatic Ejectors, Waste Treatment 
Sivudge Digest.,No. 300 No. 4408 System, Ne. 102 


Water Storage Tank 


A NEW-TYPE WATER STORAGE TANK, the 
Cvlindroid is designed to meet a critical 
need among growing communities for a 
low-cost reservoir which can be built to 
any capacity to serve present and future 
requirements, 

The tank provides approximately 16% 
more storage capacity. than do com pa- 
rable evlindrical tanks. The Cvlindroid 
also costs less to build, because it makes 
possible the use of lighter steel; it re- 
quires a minimum of shop forming and 
prefabrication; and it can be erected on 
the site with a small crew and light 
equipment. Because of its low height, the 
Cvlindroid can be easily screened with 
trees and landscaping in residential areas. 
Graver Tank & Mfg. Co., CE-8, 4809 Tod 
Ave., East Chicago, Ind. 


STREAMLINE Sludge PACKAGE Sewage ROTARY DISTRIBUTORS 
Collectors, Conveyor Treatment Systems, for Trickling Filters, 
Type, No. 6751 No. 6770 No. 6505 


YEOMANS 


CIVIL ENGINEERING «+ August 1960 


a 
a 
No. 4408 
No. 6505 
H 
a 
’ 
4 
1 
4 
: 
H 
y 
: 
@ ' 
| @ 4 
| 
| 
4 
} 


EQUIPMENT, 


MATERIALS 


and METHODS 


Windrow Sizer 


A 25-FT WIDE AIRPORT version of the Ko- 
Cal windrow sizer working at the Ma- 
rine Corps Auxiliary Air Station, Yuma, 
Ariz., is one of several types manufac- 
tured by the company. 

On the Yuma job the windrow sizer is 
being used to prepare runway base ma- 
terial for cement stabilization treatment 
by forming it into windrows of pre- 
determined size. As the machine wind- 
rows the material, it dumps the excess 
off to one side so that exactly the right 
amount of material for mixing with the 
cement remains inside the forms. 

The windrow sizer is pulled by two 
crawler tractors and rides on the forms; 
but like other Ko-Cal windrow sizers, it 
is fitted with both flanged and rubber- 
tired wheels so that it can operate either 
on forms or on an adjoining concrete 
slab. 

Powered hydraulic cvlinders raise the 
machine to sufficient height to cross 
bridges. Final grade is set with an ad- 
justing serew, and the relative depth of 
searifier teeth to blades is adjustable to 
compensate for local conditions or wear. 
The convevor is reversible at will to de- 


(continued) 


posit waste at either side of the machine 
Koehring California Co., CE-S, P.O. Box 
1891, Stockton, Calif. 


New Conveyor Design 
Utilizes Prestressed Concrete 


\ MATERIALS HANDLING SYSTEM that 
uses prestressed concrete channels as the 
conveyor support has been developed 
In the unique design on which patents 
are pending, the U-shaped beams are in- 
verted so as to also serve as a protective 
cover for the belt, drive, idlers and the 
material being handled. 

Lower initial cost is cited as the chief 
advantage of the prestressed construc- 
tion. Inserts for idler attachment are in- 
tegrally cast in the channels, eliminat- 
ing the need for steel hangers. Supporting 
piers and changeovers may be pre-cast or 
cast-in-place and no steel structurals are 
required. Comparative studies for the 
first installation, a 1*4-mi convevor at a 
large Western industrial plant, indicated 
<avings of 40° over conventional steel 
construction 


Maintenance costs are also lowered, 
due to the concrete’s inherent freedom 
from weathering and to the ease of 
servicing made possible by inspection 
ports at each idler, Permanence in any 
environment may be expected from the 
design, the use of concrete being espe- 
eially advantageous near the sea and in 
other corrosive atmospheres. The Frank 
J. Madison Co., CE-S, 607 Market St., 
San Francisco 5, Calif. 


Packaged Control Unit 


COMBINING THE FAMILIAR BUBBLE tube 
method of measuring level and the re- 
liability of Rotax electrical control, the 
company is now offering a “packaged” 
control unit for use in industrial process- 
ing and in water and sewage treatment 
plants 

Features of the instrument are: +05% 
ranges from 0-10 in. of water 
no cleaning or 


LCCUTACY | 
ip to 0-10 ft of water; 
servicing problems; and simple to install, 
even m iwnaceesaible locations such as 
reservoirs and underground tanks 


Continued on page 156) 


COMPLETE SEWAGE 
TREATMENT PLANTS 


Designs for all Developments and 
Land Pianning Projects 


Hompton Pk. (Hsg. Devel.), tll.—1 mgd tot. cop. 


Sparjair units overcome previous objections to locating 
a plant near residences, shopping areas, schools, etc. Its 
new but proven principle of Contact Stabilization aerates 
and thoroughly oxidizes all odor producing wastes. 

Nested design provides complete treatment equal to 
large municipal plonts. 


TRAILER PARKS 


Finn Troiler Ct., (365 units)—45,500 apd 


SHOPPING CENTERS 


Joliet, 111.~$0,000 gpd. 


Hillcrest Shpg Ctr, 


. Permits development of outlying, low cost land. 
Copacities from 50 to 5000 population equivalent. 

. Eliminotes septic tanks and drain fields 

. Virtually avtomotic—Simple operation. 

Approved by Health Authorities 

Odor free — no septic or stale operations. 

Detoils ond layouts are available to Consulting Engineers and 


their Architects, concerned with the design of pockage sewoge 
ond water treatment plonts 


Write factory of P. O. Box 266, 


Avrora, for complete informotion. 


Walker Process also offers CLARIPURE Package Water Purification Plants—pre-designed capacities from 50 to 600 gpm. 


WALKER PROCESS EQUIPMENT INC. 


LABORATORIES 


FACTORY @ ENGINEERING OFFICES 
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EQUIPMENT 
MATERIALS Here is Your Guide to 


FASTENERS 


The new controller consists of a com- 
pressor, a purge rotameter, diaphragm 


pressure element, damping restrictor, Ro- 
tax contacts, plug-in relavs and a pump 
sequencing relay. [It can be furnished as 
an indicator, a recorder, or, where long 
distance transmission is required, as a 
telemeter transmitter. Ali components 
are housed in a single instrument case, 


to which a bubble tube is connected. The | HEX, SQUARE AND SOCKET HEAD BOLTS 
Foxboro Co., CE-8, Foxboro, Mass. 


Wedge-Lock Clay Pipe 
THE DEVELOPMENT AND INTRODUCTION HEX, JAM AND 


of Wedge-Lock Claypipe—the new snap- | THREADED AND LOOP RODS SQUARE NUTS 


together plastisol joint—has added a 
new concept to factory-made joints 
With Wedge-Lock, conventional jointing 


procedures are eliminated; and the 
source of contamination is wiped out, 
simply and effectively 9 
Initial explorations indicated the need 
for a factory prefabricated joint that | 
would meet the following qualifications: RECESSED nO 
NUTS AND PINS HEX AND SOCKET HEAD CAP NUTS 


resistance to both chemical and bacterial 
corrosive agents, deterioration and di- 
mensional change while in storage and in 
shipment, and to roots; properties to 
combat infiltration and exfiltration; flex- 


| PILOTS AND DRIVING NUTS 


COUPLING AND SLEEVE NUTS 


BRIDGE SOCKETS TURNBUCKLES CLEVISES 


_ Now you can meet all your large fastener require- 
ments quickly, easily, from one dependable source. 
ible enough to withstand vibration and Bulletin 160 describes the complete line of large 
trench settlement after installation: and fasteners of every description mady by this 88-year 
reasonably simple and inexpensive to old manufacturer. Forged for greatest resistance to 
manufacture and fabricate _ impact and shock, these fasteners cut costs on 
A new joint to meet these qualifications bridges, power plants, docks, heavy machiner 
was developed and patented by the com- dams, locks, etc. Send for your copy today. Write for 
pany as Wedge-Lock. Cast on the spi- Bulletin 160, Joseph Dyson & Sons, Inc., 5125 St. 
got end of Wedge-Lock Clay Pipe is a : Clair Avenue, Cleveland 3, Ohio. "Phone HE 1-6157. 
solid, smoothly curved ring of plastisol. A 
mating ring of the same tough, flexible : oe 13/4” thru 12” bolt diameter — 
material is cast inside the bell. Wedge- 
Lock is designed on the double ball 
principle, which permits easy and rapid 
installation. When the joint is made it 
reaches and holds maximum compres- 
sion, resulting in a tight line, which pre- 
vents infiltration, exfiltration and pene- 
tration of roots. Robinson Clay Products 
Co., CE-8, P.O. Box 1070-R, 65 W. State 
St., Akron, Ohio. 


Double-Ball Principle Design 
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Pretensioning 


“Kichmeond 
Strand 
Deflection 

Inserts for 
prestressed 
concrete 
beams and 
girders 


Included in Richmond’s complete 
line of inserts and accessories for 
prestressed concrete are a variety of 
strand deflecting devices, designed 
to accommodate %4”, 1” and 144” bolts 
or eye bolts to suit your project and 
match your pretensioning bench. 

Richmond Strand Deflectors are 
manufactured for single, double and 
triple lines of strands and are avail- 
able with or without keepers or 
rollers. 

There is a standard line of Rich- 
mond Strand Deflection Inserts but, 
since requirements for deflecting 
devices vary widely, special units 
can be manufactured on request to 
suit individual needs. 


For information about Richmond-engi- 
neered Strand Deflection Inserts for pre- 
stressed beams and girders contact us or 
our distributors: Intercontinental Equip- 
ment Co., Inc., 120 Broadway, New York 
5, N. Y.. and if you have a specific con- 
partment a - can ip you. 
Write to:— 


mend 


SCREW ANCHOR CO..INC. 


Office: 816-836 LIBERTY AVE., BROOKLYN 8, 

Plants & Sales Offices: Atianta, Georgia + Ft. Worth, 
Texas - St. Joseph, Missouri - In Canada: ACROW- 
RICHMOND LTD., angeville, Ontario. 
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EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Double-Acting Pile Hammers 


THE COMPANY HAS ADDED versatility to 
its line of C-Type double-acting pile 
hammers with the introduction of two 
new models, designated as C-3 and C-8, 
which expands the line to meet a broader 
range of pile-driving requirements 

The new models follow the design of 
the basic C-5 hammer and its all-new 
patented operating cycle which allows 
a high rate of energy output at low steam 
or air consumption. The line features 
self-seating valves that eliminate need 
for additional air or steam as the ham- 
mer ages, and high-speed operation com- 
bined with low striking velocity compa- 
rable to that of single-acting hammers 


Self-Seating Valves 


C-Type hammers come furnished with 
the differential pressure lubricator essen- 
tial in the company’s recently announced 
Dualtube Lubrication System. The 8,500- 
Ib C-3, delivering 130-140 blows per min- 
ute in averaging driving, works with eith- 
er a 500 or 600-ft air compressor, or a Mc- 
Kiernan-Clavton steam generator (WOM 
110) utilizing 1,350 lb of steam per min- 
ute. Because of its unique operating 
cycle the C-3 can produce as much as 
double the work of other hammer types 
on a given volume of steam or air. Its 
work wood. piles, most 
gauges of steel sheeting, and other piles 
of up to 60-ton bearing. McKiernan-Terry 
Corp., CE-8, Dover, N. J. 


scope covers 
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TURN TO 


KERN instruments 


for increased working speed, 
simplicity and economy of 
operation, higher degree of accuracy. 


and KERN TRIPOD 


© Unique new design—no leveling 
functional, highly portable. 
© Fast, effortless operation. 
© — screw: coincidence spirit 
eve 
@ Mean accuracy as high as 13/1000 ft. 
per mile. 
$251°° GKI LEVEL 


Including Fixed Leg Tripod 
* 


REVOLUTIONARY 
NEW TRIPOD 


Levels instrument with 
remarkable speed. 
Assures exceptional 
stability with ball-and- 
socket head supporting 
instrument coupling. 


Write for Brochure GK 479 -2 
PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 


ses 


The FINEST in 
SURVEYING 
EQUIPMENT 


KERN 
INC. 


120 Grand St., White Plains, N.Y 
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EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Bituminous Paver Finishers 


Fincer-tir con folding hoppers 
and steering control improvements are 
just a few of the many new features of 
the company's redesigned Express and 
Suburban bituminous paver finishers 

Hopper wings are hinged at the con- 
vevor line so that all material moves 
onto the convevor when sides are raised 
assuring maximum use of each load of 
bitumimous mix and reduced hand labor 
Both hoppers are hydraulically operated 
through simplified controls that are 
standard equipment and permit operator 
adjustment of “wings” for travel width 
clearance or for paving around obstruc- 
tions 


Express Paver 


This new folding feature also reduces 
“dead” hopper areas and hand shoveling 
Designed to reduce track waiting time 
and permit additional operation between 
truck loads, the hoppers’ folding feature 
provides for a free and steady flow of 
bituminous material to the conveyor and 
spreading screws 

Capacity of the Express Paver hopper 
remams at 10 tons, and the Suburban 
Paver hopper at 4 tons—larger than any 
other small machine. The pint-sized 
paver includes a front wheel support to 
absorb shock of dumped loads without 
disturbing mat and screed level. Blaw- 
Knox Co., Construction Equipment Div., 
CE-8, Mattoon, Il. 


Improved Drawing Compass 


KNown as THE PIAB compass, the 
instrument is recommended for technical 
draftsmen, engineers, and architects. It 
can be used as a bow compass, dividing 
compass, rod compass, perforating com- 
pass, and cutting compass, It is made of 
selected pressed castings, chrome plated 
and deoxidized to prevent corrosion. It 
may be equipped with cutting blades, 
inking pens, or lead holding devices, 
making the instrument suitable for many 
tvpes of drawing requirements, Carl H. 
P. Pepjung, CE-8, Am Wall 175-177, Post- 
fach 1328, Bremen 1, Germany. 


CIVIL ENGINEERING August 1960 


SONOCO 
onoTrube, 


... form round concrete columns 
faster, easier, and for less cost 


Because they are low in cost, save labor, and speed projects to comple- 
tion, SonoTuBE Fibre Forms offer the fastest, most economical forming 
method for round columns of concrete. 


Highly adaptable on the job, Sonotuse Fibre Forms can be sawed for 
tie-in with walls and beams, punched for anchor bolts or dowel rods, 
and cut for utility outlets. And, because these forms provide a self-cure 
for concrete, columns formed with SonotuBe Fibre Forms require no 
curing Compounds or expensive curing treatments. 


Used wherever there are round concrete columns to be formed, light- 
weight Sonoco Sonotuse Fibre Forms place and brace easier, pour and 
strip quicker, and save both time and labor while cutting overall con- 
struction costs. 


There's a type to meet any job requirement . . . in sizes 2” to 48” LD, 
Order in specified lengths or standard 18’ shipping lengths. 


Job illustrated: St. Lovis Avenve Underposs, Mark Twoin Expressway, St. Louis, Mo., 
Contractor: Fred Weber Contractor, Inc., Designer: Missouri State Highway Depart. 
ment, Rex M. Whitton, Chief Highway Engineer; J. A. Willioms, Bridge Engineer, Cone 
sulting Engineers: Sverdrup & Parcel Engineering Co. 


See our catalog in Sweet's 


For complete information and prices, write 


ONOCO 
Construction Products 


Akron, indiana * Longview, Texas * Atianta, Ga. + Brantford, Ont. * Mexico, D.F. 


SONOCO PRODUCTS COMPANY, HARTSVILLE, S.C. La Puente, Calif. Fremont, Calif. Montclair, 2, 
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Now...@ 6 minute splice 
for Rubber Waterstop 


To splice Gates new Kwik-Seal 
Rubber Waterstop, all you need is a 
small splicing kit and simple clamp- 
ing device. This eliminates the need 
for a field vulcanizer, molded parts, 
a power supply or heat. 

The Gates Kwik-Seal splice is 
chemically bonded. The strength of * 
the bond often exceeds the strength Apply Kwik-Kem bonding chemical 
even of the rubber—far stronger  t© prepared surface. 
than government requirements. One 
man_makes this strong, permanent 
Splice_in_just minutes —5_times 
faster _than_ with former methods! 

As a result, this new Gates splic- 
ing method cuts your labor costs 
and speeds the job. 


WRITE FOR CATALOG and splicing demonstration. 


The Gates Rubber Co. Sales Div., Inc. 
Denver 17, Colorado 


Gates Rubber of Canada itd. B= 


Brontford, Ontario \ 


a Clamp Waterstop firmly for 5 to 6 


IPA 977-A |sweers minutes... and it’s spliced. 
Waterstop 


4 


NEW! Automatic 
combination gear drive 


JOHNSON 
Redi-Torg— 


Redi-Torq combination right angle 
gear drive with automatic clutch, 
eliminates manual switch-over to en- 
gine drive in case of power failure. 
Drive couples to engine by flexible 
shafting or couplings—engine clutch 
unnecessary. Engine may be tested 
without interfering with electric mo- 
tor operation of pump. 

For round-the-clock protection 
against power failure in water, sew- 
age and fire installations. Developed 
and proven in municipal and indus- 
trial use over several years. 

Sizes: 15 to 200 hp; hollow or solid 
shafts. Write for engineering catalogs. 


OHNSON 
GEAR & MANUFACTURING CO., LTD. 


6TH AND PARKER STREETS © BERKELEY 10. CALIFORNIA 


East and Guif Coast representatives: 
Smith Meeker Engineering Co., 157 Chambers St., New York City 13-R 
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(continued) 


Prefabricated, Reinforced Stair 

A NEW CONCEPT IN stair construction 
that features forms, plus mgid reinforcing 
sturdily welded into one piece has been 
developed 

Stairbuilders drafting department first 
prepares shop drawings of the unit fol- 
lowing the architectural specifications 
They are thoroughly checked by company 
engineers and then forwarded to the ar- 
chitect or contractor for final approval 
Upon return, they are corrected when 
necessary and then become the founda- 
tion of an integrated production schedule 

In beginning a unit's production, on 
machine forms the msers to the exact size 
while another automatically shapes the 
riser brackets to the correct angle. An 


Completely Welded Unit 


rd just ible jig holds the brackets and 
risers in exact position for welding. These 
brackets, with risers secured in position, 
ive then welded to the remforceing stecl 
that goes into each unit 

Next, stringers are accurately posi- 
tioned and clamped to the template on 
the assembly table. The mnsers and brack- 
ets are set within the stringers and welded 
to the temperature rods. Reinforcing steel 
is then positions d and welded to the tem- 
perature rods and brackets, Proper spac- 
ing and ngid welding of the reinforcing 
steel adds immeasurably to the unit's 
structural strength. This also provides an 
excellent mechanical bond for the plastic 
concrete 

The completely welded stair unit is 
then withdrawn on a dolly to the paint- 
ing departme nt where areas to be ex- 
posed after installation are painted with 
a rust inhibitive prime coat of paint. 
When the paint is dry, 2 in. x 12 in. 
batten boards are steel strapped to the 
<tair sides for protection against possible 
damage in shipment and, conditions per- 
mitting, to also act as side forms in the 
installation procedure. Stairbuilders, CE- 
8, Route 66, McCook, Ill. 
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Literature Available 


Ontsear Vatve—Literature has been pub- 
lished on the Oriseal Valve, which main- 
tains the advantages of a plug. type 
valve, vet is easy to operate, does not 
require lubrication or periodic mainte- 
nance and needs no mechanical means 
of seating. The Oriseal is a sturdy quar- 
ter turn valve. The position of the tee 
head readily indicates whether the valve 
is open or closed, Even though the valve 
is hidden or otherwise inaccessible, the 
open or closed position is always easily 
determined. Also available are catalogs 
on “Four Point” Valves and the Double 
Pressure Chamber Tapping Machine 
Mueller Co., CE-S, 512 West Cerro Gordo 
St., Decatur, IIL. 


Taste new 4-page bulletin 
covers data on the Omega Table Feeder 
Features, advantages, description and op- 
eration, feed range and capacities, acces- 
sories and dimensiors are all covered in 
detail for this feeder, Model 0050-4 
B-I-F Industries, CE-8, P.O. Box 1342, 
Providence 1, R. 1. 


Construction  Macnineny—Brochures 
are available on Tandem Rollers with 
torque converter and two-speed trans- 
mission (Bulletin HWT-525), 3-Wheel 
Rollers with torque converter and two- 
speed transmission (Bulletin HWR-531) 
Motor Graders 8-D, 9-D, 10-D and 11-D 
Series and All-Purpose Maintainer Model 
25-M (Bulletin HWM-512). All the pam- 
phlets are profusely illustrated. Huber- 
Warco Co., CE-8S, Marion, Ohio. 


Cam-Lock Forminc System—An 8-page 
booklet shows step-by-step application of 
the newly-patented concrete forming svs- 
tem. “How-to-do-it" information also 
covers five new products utilized with the 
system: two types of heavy duty Break- 
Back Ties, a Cam- Lock Tie Bracket, a 
Stiff-Back Cam, and a Scaffold Bracket. 
Gates & Sons, Inc., CE-8S, 80 South Gala- 
pago, Denver 23, Colo. 


Concrete Visrator—-Informa- 
tion is available on the Electrie Con- 
crete Vibrator. Lightweight, operated by 
one man, the EV-26 has thermal over- 
load protection, and is conveniently con- 
trolled by manual switch right in the 
operator's hand. It speeds the work of 
placing and vibrating concrete in all me- 
dium duty applications. Remington Arms 
Co., Inc., CE-8, Bridgeport 2, Conn. 


Sewer & Corvert Pire—The company's 
1960 catalog on concrete sewer and cul- 
vert pipe is now available. This elabo- 
rate, 68-page publication is completely 
new and contains 9 sections of the latest 
engineering information on machine- 
made roller, suspension, cast, special, re- 
inforced concrete pressure, and reinforced 
concrete subaqueous pipe. Lock Joint 
Pipe Co., CE-8, P.O. Box 269, East 
Orange, N. J. 


Gate Vatves—Class A and B Gate 
Valves for low pressure service are dis- 
cussed in 4-page Cireular No. 16. Photo- 
graphs and dimensions are contained in 
this pamphlet. Also offered is informa- 
tion on the Cutting-in Sleeve and 
Cutting-in Valve for Cast Iron Pipe. 
Photographs, sizes and dimensions and 
installation suggestions are included. 
M & H Valve and Fittings Co., CE-S, 
Anniston, Ala. 


Tractors anp Construction EquirpMentT 

-Thirty-three action photos in a new 
4-color 16-page booklet show loaders, 
backhoes, dozers, eartheavators, fork 
lifts, cranes and other industrial equip- 
ment in use with Ford tractors. The ap- 
plheations described include heavy and 
light excavating; heavy and light load- 
ing; scraping; leveling and grading; and 
lifting, towing and general utility. Ford 
Motor Co., Tractor and Implement Div., 
CE-8, 2500 East Maple Rd., Birmingham, 
Mich. 
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PREDRAIN for PROFIT 


MORETRENCH WELLPOINT SYSTEM 


Dry Digging Guaranteed 


Send for Catalog | 


CORPORATION 


August 1960 


In the field of 
HYDRAULIC DREDGING 


GAHAGAN 


a leading name for over 50 years 


Gahagen Dredging Corporation, 
90 Broad Street, New York 4, N. Y. 
Write, wire, or phone Whitehall 
3-2558. Cable “Welgahagan". 


FORNEY 


JOB-SITE CONCRETE 
"TESTER FT 20-E_ 


CONFORMS TO 
ASTM STANDARDS 


* OPERATES ELECTRICALLY 
OR MANUALLY 


PERMANENTLY MOUNTED 
ELECTRIC PUMP 


* 250,000 LB. LOAD RATING FOR 
CYLINDERS, CORES, BLOCKS, 
BEAMS, CUBES, BRICK AND 
DRAIN TILES 


FORNEY’S, PNC. 


TESTER DIVISION + BOX 310 
NEW CASTLE, PA., U.S.A. 
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THIS IS THE 
CORRECT PHOENIX BRIDGE 


_EASY WAY COMPANY 


“Tue Master Buitpers”"—A dramatic 
color film entitled “The Master Builders,” 
which depicts the construction of a large 
industrial plant is now available for dis- " 
tribution to manufacturing companies & g 

and engineering groups. The 16-mm, 27- n ineers 
min, sound film covers the construction, 


from ground breaking to mechanical in- Fabricators 


stallation and completion, of a vast alu- | 
minum producing plant in Ohio and a 

chemical refinery (Alumina) plant in | Erectors 
Louisiana F. H. McGraw & Co., CE-8, 51 
East 42nd St., New York, N. Y 


“A Prime Move Forwarp”—A new 20- Structural Steel 
min, full-color movie featuring the re- | BRIDGES and BUILDINGS 


cently announced OC-9 and OC-96 crawl- 
er tractors has been produced. Entitled 
“A Prime Move Forward,” the 16 mm film 
reports on the engineering design features | 
of these tractors and explains the simpli- | 

fied operation achieved vith Trans-Matic | General Office 
transmission. The Oliver Corp., CE-8, 400 | and Shops 
W. Madison St., Chicago 6, Il. 


“Fury or THE Winps"—The powerful At- PHOENIXVILLE, PA. 


lantic hurricane is the villain of a new 
25-min sound-color motion picture on 
wind-resistant construction Entitled 
“Fury of the Winds.” it shows how, 
through proper design, construction and 
the use of steel. structures can be built The QUICKEST way to get 
to withstand the gale-force winds, flood- 

ing rains, and pounding surf that accom- 


pany hurricanes. Bethlehem Steel Co., F 
Publications Dept., CE-S, Bethlehem, Pa. ell orce oncre e 


s 
AND Sense”—A new sound and Desi ns 
fa ; | color slide film illustrating applications Revised 1959. ee 
. RESS < | and advantages of pneumatie-tire fork 
| trucks of 15,000 to 40,000 Ib capacity has Second Edition! Third Printing! 


‘ position ... will ‘ been produced. Entitled “Dollars and 
one wrinkle or come off. _ Sense”, the slide film shows how Clarklift 
r fork trucks can move heavy loads over 


| rough terrain, soft ground, or ice and 
Don't chain your engineers to times encountered in outdoor applica- 


consuming routine on repetitive blueprint tions. User benefits such as efficiency, low 
items ates free them for more creative work operating costs, ease ol serviemng and re- 
and save countless hours of expensive gujeed driver fatigue are shown. Clark 
drafting time with STANPAT. Equipment Co., Slide Film Dept., In- 
STANPAT prints these items on tri-acetate = dustrial Truck Div., CE-S, Battle Creek, 
sheets that are easily transferred to your Mich. 

tracings. No special equipment required... 

reproductions come out sharp andclear... ; i 
and STANPAT is incredibly inexpensive. Prestressen Concrete—A new color and 


19 YEARS OF SERVICE TO INDUSTRY sound film explaining the principles and Concrete red 
TR uses of prestressed concrete has been to the latest A.C.I. Building Code. 


| made available. Narrated by Professor Send check or money order today for 
STANPAT COMPANY | T. Y. Lin of the University of Califor- | your 1959 copy. 

Whitestone 57, N. Y., U. $. A. : | nia, who is recognized as one of the 

Phone: Flushing 9-1693-1611 1 world’s foremost authorities on the sub- $ 00 
1B Please quote on enclosed samples. | ject, the movie takes the viewer to con- Prepared by 

—~- A an me STANPAT literoture ond | | struction jobs where prestressed concrete the Committee on postpaid 
units are being installed, as well as into Engineering 10-Dey, Money Bock 
representative plants where huge con- Practice Gverantee 


fj Title | crete beams are formed on factory-like NO C.0.D. ORDERS 
assembly lines. Calaveras Cement Co., CONCRETE REINFORCING STEEL INSTITUTE 


pe _ Montgomery St., San Francisco 38 S. Dearborn St. (Div. F), Chicago 3, Illinois 
Calif. 
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From the MANUFACTURERS 


RESEARCH PARK OPEN: A research park established 
under a specially created SRD (science, research, develop- 
ment) zoning classification was opened. Palos Verdes Re- 
search Park, near Los Angeles, Calif., was created to help 
corporations hold key creative technical personnel by pro- 
viding them with a stimulating environment in ideal living 
surroundings, and carry out basic and applied research and 
development activities under productive conditions . . . 
RELOCATING: Plans for relocating the main office of Rex- 
Spanall, Inc. from New York City to Milwaukee were 
announced, The company is a subsidiary of Chain Belt Co., 
Milwaukee, and was organized last vear to market Rex 
Spanall horizontal shoring equipment in the United States 

. DEFENSE CONTRACT AWARDED: With the com- 
pletion of negotiations to supply 12 structural steel cribs 
for the Atlas Missile underground launching pads, Con- 
tinental-Emseo Co., Dallas, Texas, climbed into a_ solid 
position as a sub-contractor for the defense industry . . . 
MERGER: Van Norman Industries, Inc., has announced that 
required formalities have been completed effecting the mer- 
ger of The American Pulley Co., including its Hubbard Spool 
Div. into Van Norman Industries PURCHASE AN- 
NOUNCED: Bay State Abrasive Products Co., Westboro, 
Mass., has purchased the Felker Manufacturing Co., Tor- 
rance, Calif, it has been announced . . . AFFILIATION: 
I. W. Bacharach, Inc, a leading Kansas City, Mo. firm in 
the water conditioning equipment field since 1922, has be- 
come an affiliate of J. Pritehard & Co. . . . DISTRICT 
OFFICE OPENED: Leschen Wire Rope Div., H. K. Porter 
Co., Inc. has opened a district office and warehouse in Okla- 
homa City, Oklahoma, for improved service to customers 
and distributors . ACQUIRES RIGHTS: Curtiss-Wright 
Corp. has announced the acquisition of exclusive world-wide 
manufacturing and sales rights for the Swench manually 
operated impact wrench from Swenson Engineering, Bran- 
ford, Conn BROADENING PRODUCTION AND 
DISTRIBUTION: Yuba Consolidated Industries, Ine., will 
soon begin manufacturing its Southwest line of compaction 
equipment at Yuba plants in Bedford, Indiana, and Houston, 
Texas... COMPANY FORMATION: Formation of the 
Bauer Equipment & Supply Co., 139 North Clark St., Chi- 
eago 2, Ill, was announced. The new organization will be 
active in the field of sales and engineering of abrasion resist- 
int castings of manganese steel, alloy steels and Ni-Hard 
iron... DORR-OLIVER RECEIVES PATENT: The 
United States Patent Office has issued a patent to Charles 
H. Scott of South Norwalk, Conn., assigned to Dorr-Oliver 
Inc., Stamford, Conn., covering the design of a hydraulically 
balanced drive mechanism for large and heavy structures 
which are rotated around a vertical axis . DISTRIBU- 
TOR APPOINTED: Metal Goods Corp. and Geigher Pipe 
& Supply Co., both of St. Louis, Mo., have been appointed 
authorized stock distributors for Hills-MeCanna ball valves 
and diaphragm valves . ISSUED LICENSE: The first 
license to produce castings of US, Steel Corp's patented 
“T-1" constructional allov steel has been issued. Under an 
agreement, Alloy Steel & Metals Co., is authorized to pro- 
duce “T-1" steel castings in a wide range of products for a 
score or so of industries it serves throughout its primary 
market in 11 western states ... NEW NAME: Bausch & 
Lomb Optical Co., Rochester, N. Y., will be now known as 
Bausch & Lomb Incorporated. The new name, which was 
recently approved by company stockholders, recognizes the 
fact that B&L is not restricting its research and manufactur- 
ing interests to the field of opties alone . . . PURCHASES 
DIVISION: The purchase of the Forms Division of Waco 
Manufacturing Company, a subsidiary of Waco-Porter Cor- 
poration, by Simplex Forms System, Inc., of Rockford, 
has been announced. The acquisition includes inventory and 
manufacturing equipment for the Waco line of heavy in- 


or 
BENT ? 


Which Concrete Anchor For Your 
Next Job? 


NELSON HEADED CONCRETE 
ANCHORS provide up to 40% 
greater holding-power over larger, 
more costly bent anchors. 

And only NELSON ANCHORS pro- 
vide these additional advantages: 


¢ Known values for your specifi- 
Cations. 


e Ease of detailing. 


e Greatest holding power—area- 
for-area. 


e Reduced handling costs on the 
job. 

e Split-second end-welding to 
eliminate distortion. 

@ Stronger, more positive welds. 

@ Anchors made of certified steel. 


@ A superior quality job...at no 
increase in cost. 


specify... NELSON HEADED 
CONCRETE ANCHORS 


Your local NELSON field man is 
standing by to back up these 
claims with verified test results 
...and answer your questions. 
Call him today... or write for Ap- 
plication Folder 415. Nelson Stud 
Welding, Division of GREGORY 
INDUSTRIES, INC., Department 11, 
Lorain, Ohio. 


dustrial and commercial forms for concrete construction. 
Several key personnel of the Waco Forms Division will join 
the Simplex organization .. . APPOINTMENTS: David M. 
Burke has been named sales representative for the Master 
Builders Company's Pittsburgh branch office. 


NELSON STUD WELDING ) 


DIVISION OF GREGORY INDUSTRIES, INC. 


Manufacturers of... 
NELSON STUD WELDING PRODUCTS © NELSON BULLDOG CONCRETE 
FASTENING PRODUCTS « NELSON POWDER-ACTUATED FASTENING TOOLS 
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Journals: Hydraulics, Sanitary Engineer- 
ing, Structural, Survey ing and Mapping. 


2541. Limit Design of Reinforced Con- 
crete Beams, by D. T. Wright and C. 
Berwanger. (ST) This paper presents 
complete analyses of the inelastic be- 
havior of a two-span continuous rein- 
forced concrete beam, for both simple 
plastic and strain-hardening, moment-ro- 
tation relationships. The analyses predict 
rotation requirements that may be com- 
pared with limiting rotation capacities in 
design. 


2542. Secondary Stresses in Parallel 
Wire Suspension Cables, by Thomas Alan 
Wyatt. (ST) The working stress in a 
parallel wire cable is normally based on 
the average stress across a section of the 
cable. This paper analyzes the variation 
of stress across the section, caused by 
deflection of the cable. Numerical exam- 
ples show that secondary stresses may be 
an important part of the effects of live 
loading. 


2543. Accident Preparedness in Reac- 
tor Waste Treatment, by E. D. Harward. 
(SA) Several technical approaches useful 
in developing emergency procedures in 
case of an accidental release of liquid 
radioactive waste from a nuclear reactor 
are suggested. Some of the difficulties en- 
countered are presented. 


Fixed Base Column, by D. A. Sawyer. 
(ST) Equations are developed and com- 
parisons made for the buckling loads of 
columns fixed at the base and loaded at 
the upper end by frictionless rollers, and 
by links of various construction. Discus- 
sion of the use of certain of these equa- 
tions in the field of lift-slab construction 
is made, 


2545. Dynamic Response of Elasto- 
Plastic Frames, by Joseph Penzien. (ST) 
This paper presents the results of an 
analytical investigation involving a single 
mass system that has an idealized elasto- 
plastic resistance deformation relation- 
ship and that is subjected to the ground 
motion measured by the United States 
Coast and Geodetic Survey during the 
May 1940 El Centro earthquake. All re- 
sults are presented in the form of graphs. 


2546. Drag Forces in Velocity Gradient 
Flow, by Frank D. Masch and Walter L. 
Moore. (HY) An exploratory investiga- 
tion was made of the drag coefficient for 
a circular cylinder as influenced by a ve- 
locity gradient along its axis. Some of the 
three-dimensional aspects of the flow me- 
chanics were described qualitatively. Ex- 
periments indicated that the local drag 
coefficient varied significantly along the 
length of the cylinder. 


2547. Matrix Analysis of Plane Rigid 
Frames, by Fernando Venancio Filho. 
(ST) The problem of plane rigid frames 
is formulated in matrix form, using the 


matically all pa 


after the thew a of the registration 


for papers in excess of his free allotment 
ordered to avoid unwanted duplication 


5. Non-members of the Society may order 


annual rates: Members of ASCE, .00; 
members, $40.00; libraries, $25.00. 


annual subscription rates 


Morocco-grained binding ................ 
Cloth binding 


INSTRUCTIONS 


1. Every ASCE member can be registered in two of the Technical Divisions and receive auto- 


rs sponsored by those Divisions. Such registration will be effective 30 days 
form. 
2. In addition to those papers sponsored by the Divisions in which he is registered, a member 
is entitled to 100 different papers during a fixcal year beginning October 1 
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2544. Various Instability Modes of the 


principle of virtual work with displace- 
ments or forces as unknowns. The method 
is especially suitable for highspeed digital 
computers, 


2548. Highway and Bridge Surveys: 
Analytic Geometry in Highway Design 
and Layout, Progress Report of the Com- 
mittee on Engineering Surveys of the 
Surveying and Mapping Division. (SU) 
This paper explains methods of using line 
equations in the computations for high- 
way design and layout based on plane co- 
ordinates, and demonstrates self-checking 
computations. Only basic mathematics 
are involved. It is beheved that the use 
of the methods as demonstrated will 
avoid errors and save engineering time 
in design and layout. 


2549. Man Versus Environment, Twen- 
ty-Seventh Research Report of the Com- 
mittee on Sanitary Engineering Research 
of the Sanitary Engineering Division. 
(SA) Man’s relation to his environment 
is changing rapidly, especially in terms of 
the complex problems of environmental 
engineering resulting from new develop- 
ments in science and technology. The con- 
ference reported here was designed to 
focus attention on the status of these 
problems in the major fields of water sup- 
ply, water pollution, air pollution, food 
technology, and occupational health. 


2550. Surveys at Cougar Reservoir, by 
Charles N. Oros. (SU) An outline is given 
of surveys made in the Willamette Valley 
preliminary to the special surveys at 
Cougar Reservoir and Dam Site. Factors 
which must be considered in large scale 
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photogrammetric mapping of precipitous 
high relief areas are presented, 


2551. Unsteady Flow of Ground Water 
into a Surface Reservoir, by William Hau- 
shild and Gordon Kruse. (HY) Prediction 
of the water table position and the 
amount of water discharged where ground 
water is flowing from an aquifer to a sur- 
face reservoir has not been exact. The 
nonlinear partial differential equation 
that deseribes the shape of the water ta- 
ble is difficult to solve. Approximate solu- 
tions obtained by two different methods 
of the nonlinear equation are presented 


2552. Method for Analysis of Multi- 
beam Bridges, by John E. Duberg, Nar- 
bey Khachaturian, and Raul T. Fradinger. 
(ST) A general method for the analysis 
of multibeam bridges is presented. Ex- 
pressions for moment, shear, and torque 
in each beam element due to a concen- 
trated load acting at any point on the 
multibeam bridge are derived. The meth- 
od developed is applied in calculating the 
vertical moments m beam elements of a 
solid square section constituting a multi- 
beam bridge. 


2553. SDR Survey for Proposed Chesa- 
peake Bay Crossing, by Walter C. Beck- 
mann,, Charles L. Drake, and George H. 
Sutton. (SU) The application of a wide 
band, spark source echo sounder, the Sub- 
Bottom Depth Recorder (SDR), to foun- 
dation studies for the proposed Chesa- 
peake Bay Highway Crossing from Little 
Creek to Cape Charles, Va., is deseribed 
in detail. Reflection horizons are cor- 
related with varying properties of the 
sediments as revealed in test borings. 


2554. Automatic System for Monitoring 
Water Quality, Twenty-Eighth Progress 
Report of the Committee on Sanitary En- 
gineering Research of the Sanitary Engi- 
neering Division. (SA) Personnel of the 
Lehigh Water Resources Research Coun- 
cil, under contract to the Interstate Com- 
mission on the Delaware River Basin, 
have developed a fully automatic sam- 
pling facility for parameters which are in- 
dicative of water quality. 


2555. Basic Column Strength, by Lynn 
S. Beedle and Lambert Tall. (ST) A sum- 
mary is presented of a theoretical and ex- 
perimental investigation of the strength 
of centrally loaded columns as influenced 
by residual stresses and variations in the 
yield-stress level. It is shown that the 
basic strength of structural steel columns 
containing residual stresses may be ex- 
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pressed in terms of the tangent modulus, 
Approximations suitable for design use 
are suggested, 


2556. Solubility of Atmospheric Oxy- 
gen in Water, Twenty-Ninth Progress Re- 
port of the Committee on Sanitary Engi- 
neering Research of the Sanitary Engi- 
neering Division. (SA) For many vears, 
the saturation concentrations of gaseous 
oxygen dissolved in distilled water have 
been accepted as correct. Recently a group 
of researchers in England conducted ex- 
periments that showed significant differ- 
ences from the previously accepted satur- 
ation concentrations. The research con- 
ducted herein was to determine true sat- 
uration values throughout the normal 
range of natural stream water tempera- 
tures. 


2557. Sedimentation in Reservoirs in 
the Southeast, by John E. Jenkins, Charles 
E. Moak, and Daniel A. Okun. (SA) The 
most recent reservoir sediment data have 
been analyzed in this report to evaluate 
factors that can be used to predict sedi- 
mentation in reservoirs in the southeast- 
ern United States 


2558. Light Conversion Efficiency of 
Algae Grown in Sewage, by William J. 
Oswald. (SA) Engineering design of cul- 
tures of algae for effective waste treat- 
ment or reclamation is dependent on the 
algal light conversion efficiency, which is 
highly variable and strongly influenced by 
the environment. This paper presents re- 
sults of studies of light conversion by 
sewage-grown algae as a function of phy- 
siochemical environment. 


2559. Lateral Buckling of Beams, by 
J. W. Clark and H. N. Hill. (ST) This 
paper is intended to provide a brief sum- 
mary of information that may be used as 
background material in writing specifica- 
tions for the design of beams and girders 
whose strength is controlled by lateral 
buckling. Various design formulas that 
have been proposed for beams are com- 
pared with each other and with experi- 
mental and theoretical beam strengths. 


2560. Discussion of Proceedings Paper 
2166, 2365, 2379. (SU) Michael V. 
Smirnoff, William M. Spann, Albert A. 
Stanley, and Robert C. Sheldon on 2166. 
T. F. Hickerson on 2365. Francis Bates 
on 2379. 


2561. Discussion of Proceedings Paper 
2343, 2407, 2554. (SA) Harris F. Seidel 
on 2343. K. J. Ives on 2407. C. H. J. Hull 
on 2554. 


2562. Discussion of Proceedings Paper 
2260, 2311, 2335, 2339, 2340, 2429. (HY) 
R. J. Garde and John L. Bogardi on 2260. 
Charles G. Gunnerson on 2311. Murray 
Blanchard, Arthur H. Frazier, and J. C. 
Stevens on 2335. Paul C. Constant, Jr., 
Marcel Bitoun, Claud C. Lomax, Joseph 
W. Maier and Thomas C. Miller, and 
J. M. Robertson on 2339. Gerald Lacey 
and N. Rajaratnam on 2340. Henry J. 
Tebow on 2429. 


2563. Discussion of Proceedings Paper 
1708, 2346, 2350, 2384, 2450. (ST) 
Robert H. Sherlock on 1708. A. A. Eremin 
on 2346 and 2350. Lester H. Gabriel on 
2384. Richard H. J. Pian on 2450. 
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Test Borings e Grout Hole Drilling and oge, Disposal, Flood Control Drainage Aerial Surveys Frenk C. Tolles, Conswitent 
Pressure Grouting e Diamond Core Drilling industria ostes Site Planning e Urban Subdivisions Consult Enos 
East Jackson Bivd., Chicago 4, Illinois pee ing Engineers 
Scranton, Pa. New York, N. Y. ind Industria! Facilities Electrical Mechanical Water, Sewerage, Gerboge, Industrial 
Philadelphia, Pa. Grend Junction, Colo. 2910 Topeke Bivd. Topeke, Kenses Wares, Valuation, laboratories 
Pe. Nashville, Tenn. HARZA ENGINEERING COMPANY Leader Sida. Woolworth Bidg. 
Consulting Engineers Cleveland 14, O. New York 7, N.Y. 
Calvin V. Devis E. Montford Fucik BLACK & VEATCH 
Richard D. Harze Consult 
ALBRIGHT—DILL jing Engineers 
Hydroelectric Plonts and Doms THE OSBORN 
Defense Consultonts Transmission Lines Sewage, Electricity, Sens, Industry, ENGINEERING COMPANY 
7 Flood Control, Irrigation eports Design Supervision of Construction Designing © Consultin 
Shelters—Blost Resistant Structures River Basin Development Investigations, Valuation and Rates tndestriot Plass Buildings 
400 West Madison Street Chicago 6 1500 Meadow Loke Porkwoy Stodiums rand Stands Field Houses 
Kansas City 14, Missouri Bridges Docks laboratories 
7016 Euclid Ave. Cleveland 3, 
as P. O. Box 675, State College, Pa. C. MARTIN RIEDEL 
Conntiing Engineer BURNS & McDONNELL 
BUCHART ENGINEERING CORP. 2 
Tonnes, Shots, Mines, Foundation 4600 E. 63rd Street, Tratficway 
Consulting Engineers Underground Structures Kences City 41, ‘Missouri Surveys Supervision 
° 
Highwoys—Bridges—Sewer Systems— Sur- 7650 $.Loflin St. Chicago 20, IWineis Civil Mechanical Electrical 
veys—Water Works—Doms—Reports— Su- 29-27 41st Ave., Long island City 1, N.Y. Sonttory Structural 
— HOWARD, NEEDLES, TAMMEN Engineering Projects 
& BERGENDOFF ond 
SS SOIL TESTING SERVICES, INC. Ail Types of Building Construction 
Consulting Engineers 215 NE. 23rd Okie. City 5, 
John P. Gnoodinger Clyde N. Boker, Jr Bridges © Structures © Foundations 
Sub-Surface Investigations, loboratory Test- Express Highways 
Cc. W. RIVA CO. ing. Inspection, Engineering Reports ond Administrative Services ALFRED H. GRUPPE 
Design of Foundations r 
Hi id Tunnels, Airports 1805 Grend Ave. 99 Church St. Conwhting Engineer 
1827 No. Harlem Ave., Chicoge 35, il. K. C. 8, Me. ¥ 
ter Supply, Soil Test Pesign an nstrucno 
Sewerage, Wo upply, Kenilworth, N. J.—Sen Francisco, Calif. 704 Standard Building Supervision of Bridges, Buildings, 
Reports, Design and Supervision Vededo Hena, Cuba Clevelend 13, Chie” Foundations, Concrete and Steel 


Providence 3, 8.1. 028 N. Brood way 
No. Attleboro, Mass. STANLEY SVERDRUP & PARCEL ENGINEERING CO. it 2, Wi 
ENGINEERING COMPANY 


Engineers Architects 
Consulting Engineers 
Bridges, Highwoys, Structures ond Reports 
Hershey Bvilding 208 S. LaSalle Street industrial and Power Plant 
MID-WESTERN [ Engineering SOUTHERN 
1154 Hanne Building 915 Olive Street, St. Lovis 1, Mo. : 
Cleveland 15, Ohio 417 Montgomery Street 
oe San Francisco 4, Cal. 
BROWN ENGINEERING COMPANY, INC. 
Consulting Engineers A. ALIN Civil e Mechanical Electrical Industrial 
Consulting Engineers Municipal Improvements Gas Systems Highway Design Structural Desiger 
ay f Highwoys & Airports Water Systems Consulting Engineer Water Supply Airports 
Water Works, Sewerage, Water Purifico Power Development Sewerage Systems 5927 N. 24 Street Sewage Disposal Industrial Plants 
i tion, Sewage Treatment, Flood Relief, Power Troffic Surveys Industrial Plants Land Development Bridges 
Generation, Drainage, Appraisals Flood Control Recreational! Facilities Omahe 10, Nebraska Railroads Reports 
3 Investigations and Reports Doms, Hydroelectric Power Commercial and Industrial Buildings 


20 North Wacker Drive, Chicago 6, Ili. | 801-805 East Miller St. Springfield, II. Flood Control P. O. Drawer 917, Huntsville, Alabama 


August 1960 « CIVIL ENGINEERING 


| 
1 
| 
| 
| sin | 
= 
166 “ta 
re 


ERVICES 


and names 


Listea by areas, citie 


PALMER & BAKER, ENGINEERS, INC. 
Additional Professional Cards 


Consulting Engineers and Architects 
Test Borings laboratory Tests 


Tunnels, Bridges, Highways, Airports, Indus 
trial Buildings, Horbor Structures, Soils, Recommendations, Design and Supervision 
Materials and Chemical laboratories 2116 Canada Dr 
y &., Houston 23, Texas 1 
727 Main St., baton Rouge, Lovisiena on rages , an 


Mobile, Ala. New Orleans, Le. 
Washington, D. C. 427 Carondelet St., New Orleans 12, La. 


GUSTIS ENOMEEERING COMPANY McCLELLAND ENGINEERS, INC. WOODWARD, CLYDE, SHERARD GEO-RECON, INC. 
AND ASSOCIATES 
Geophysical Surveys for 


Foundation and Soil 
2649N. Main St. Pine Street 
HOUSTON, TEX. NEW ORLEANS, LA. Soil end Foundation Engineers Engineering Purposes 
Oaklond— Son Diego—-Denver— Omaha 2208 Market Street 


aborotory Tests 
Reports 

SOlt & FOUNDATIONS INVESTIGATIONS Konsas City— St. Lovis~ Montclair 

New York Seattle 1, Washington 


Soil Borings 
Foundation Analyses 
3635 Airline Highway 
Metairi:, Lovisione 
1150 28th Street, Ookland, California 
680 Fifth Avenue, New 
SHANNON AND WILSON 


BEDELL & NELSON ENGINEERS, INC. 
Soil Mechanics and F i gil 


Consulting Engineers— Architects WESTERN 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 2208 Market Street 
Engineers Seattle 7, Washington 


ENGINEERS TESTING Investigations @ Reports e Design 
LABORATORIES, INC. Procurement e Field Engineering 
Warne. Sergent Engineers Domestic and Foreign 
0 erz E EER Soil Mechanics and Foundation Engineers 74 New Montgomery St. 
2515 East indian School Rood Sen Francisco 5, California 


Structural Civil Sonitory Phoenix, Arizona 
Gace 
JACOBS ASSOCIATES 
JOHN $. COTTON SACMAS 
Soe vis Consulting Engineer jeneulting Concirertion Engineers Engineers & Architects 
Approisa!l of Construction Costs e Method 
816 Howard Avenue, New Orleons Hydroelectric, irrigation, water supply, and do 
multiple ps ose projects, flood and erosion agement e Review of Bidding Documents 
aro} -tion Economy Engineering Ensanche del Vedado, Habana, Cuba 
Sen Juan, P. R. Salvador 


Equipment Design 


al 
Estimates, Design, Supervision 


1200 $1. New Orleans, Le. 


ications, Supe 


bosin opment planning, flor Construc 


river t e 
foundations tunnels, marine Geology Piant and 


dams ond thei 


ENGINEERS LABORATORIES, INC. 
structures, voluotions, rate 
503 Marke! Street 
24 Evergreen Drive, Kentfield, Calif. Sen 
aca AMMANN & WHITNEY 
Consulting Engineers 


rings laboret 
tie Res Ro Jations DANIEL, M 2 
4171 Northview Drive 
Jackson, Mississippi — MICHAEL A. C. MANN 111 Eighth Avenue, New York 11, N. Y. 
“ ing —Architecture—-Engineering Buildings, Industrial Plants, Airport Facilities 
Water Supp vrificatic Engineering problems Bridges, Highways, Special Structures 
c 29 Rue de Pyramides, Paris, France 
Greece 


WILLIAM F. GUYTON AND tarbor analyzed and programmed 
ASSOCIATES apid Tronsi Sewoge Tre for electronic computers 32 Patission Street, Athens, 
Ure Renewal M x 


Consulting Ground. Water Mydrologists ee RP ey 544 Los Poirnos Drive P.O. Box 1423, Tehran, Iran 
roffi arking Industrie! 
Unite Sen Frencioce 12, California P.O. Box 1498, Addis Ababa, Et 
Investigations, Reports, Advice 3325 Wilshire Bivd., Los Angeles, Cal. miper ©0008 
307 W. Texas Washington, D. C.—Honolulu, Hawaii GREER-BOUTWELL 
$ ROCKWIN ENGINEERS Architects-Engineers 
TETSON, STRAUSS & 
A rts, Port Facilit 
ER J, BUCHANAN AND DRESSELHAUS, INC. marr Public Works Projects 
soc esign ridges Industrial, Urban, Agricultural 
Civil & Consulting Engineers Checking Buildings ond Rurel Development 
or Angeles Oceanside Porterville Inve Waterfront Structures 
and Foundation Engineering, ater Supply, Drainage, Sewerage Stadiums 15 Rue de Ia Cite, Geneva, Switzerland 
Works, Foundations, Investigations rt Specialties 34 Avenue des Champs-Elysees, 
Surveying & Mapping ruc Prestressing Paris 8, France 
13440 E. Imperial Highway, Sento Fe Tehran, Iran 
Springs, Colif. « UNiversity 8-1761 P.O. Box 4191, Karachi, Pakistan 


Computer Consultant 


Mechor 
Eorth Doms, Wharves, 
rainage, Structural F ns Reports, 
Design, and Field Sur v 

310 Building, Main Office: 219 W. 7th St. 
Phone TAylor 2-376 Los Angeles 14, California 


SOIL MECHANICS INCORPORATED c. &. JACOB 
Foundation Exploration and Greundwoter Consultant U SE T 4 | S 


laboratory Testing Services 
‘ sis Water Supply, Drainage, Dewatering, 
Subsidence, Recharging, Salt-Water Control, 
Statistical Hydrology, 
PROFESSIONAL CARD DIRECTORY 


310 Vorisce Building, Bryan, Texas 
one TAylor 2.3767 P.O. Box 347 Northridge, Calif. 
os Angeles 


Houston — Phone MOhawtk 7.1869 Cable it e 
“n Participation is restricted to members or 


LOCKWOOD, ANDREWS & 
NEWNAM KAISER ENGINEERS firms where one or more of the principals 
Consulting Engineers Division of Henry J. Kaiser Company ° 4 
are members of the American Society of 


Industrial Plants, Harbors Public Works Engineers * Contractors 


Roods, Airg ort, Siructeres, Earthworks 
Investigations Reports Valuotions C 
ivil Engineers 


Mechanica! and Electrical 
Reports Design © Supervision Design Construction 


Surveys Crestview 1.2211 
Your Card Should be Among Them © Write Today for Rates 


Corpus Christi « HOUSTON « Victoria 
Texas 300 Lekeside Drive Oskland, Calif. 


Airtields, Mighwoys, 


Reports, Designs, Estimates 
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Index To Advertisers 


10 and 11 
130 

American Bridge Division of United States Steel Corporo- 
14 and 15 

American Steel & Wire Division of United States Stee! Cor- 
poration 124 and 125 
Armco Drainage 114 and 115 
The Asphalt Institute 142 and 143 


Bendix Computer Division of Bendix Aviation Corporation 5 
Bethlehem Stee! Compony 

18, 19, 23, 133, 134, 135, 136 and 151 
Borden Metal Products Co. 2 
Bristol Steel and tron Works, Inc. 
Brown & Brown, Inc. 


Cast fron Pipe Research Association 12 and 13 
Chicago Bridge & iron Company 35 
Concrete Reinforcing Steel institute 17 and 160 


Joseph Dyson & Sons, Inc. ........ eeccccscococe 


The Eagle-Picher Company 
Edo Corporation 
Essick Manufacturing Company 


Advertising Manager 
James T. Norton 


Advertising Production Manager 
Alice M. Doerle 
33 West 39th Street, New York 18, N. Y. 


Representatives 


EASTERN 


Ropert S. CYPHER 
33 West 39th Street, New York 18, N. Y. 


SOUTHEASTERN 


Frep W. SmitTH 
1201 Forest View Lane—Vesthaven 
Birmingham 9, Ala. 


MID-WESTERN 


Ricnarp K. Ho_mMstrom 

Suite 812, 29 East Madison St., Chicago 2, IIl. 
L. 

Suite 1313, 75 Public Square, Cleveland 13, Ohio 


McDona.Lp-THOMPSON COMPANY 

625 Market St., San Francisco 5, Calif. 

3727 West Sixth St., Los Angeles 5, Calif. 
National Bldg., 1008 Western Ave., Seattle 4, Wash. 
404 Times Bldg., Portland 4, Ore. 

3217 Montrose Boulevard, Houston 6, Texas 

620 Sherman Street, Denver 3, Colorado 

2727 Oak Lawn Avenue, Dallas 19, Texas 


Fairbanks, Morse & Co 
Forney’s Inc., Tester Division 


Gahagan Dredging Corp. 
The Gates Rubber Company 
The General Tire & Rubber Co. . 
Gregory Industries, Inc, Nelson Stud Welding Divi- 
sion 21 ond 161 
Griffin Wellpoint Corp. 
W.4&L. E. Gurley 


Hiller Aircroft Corporation 


Internctional Harvester Company 24 and 25 
Irving Subway Grating Co., Ime. . 38 


Johns-Manville Corp. 
Johnson Geor & Manufacturing Co., Ltd. 


Keasbey & Mattison Compony 
Kern Instruments inc. 

Keuffel & Esser Co. . 
Koh-I-Noor Pencil Co. . 


Laclede Steel Co 
Lock Joint Pipe Co. 


M & H Valve and Fittings Compony 
Macomber Incorporoted 
Marathon, A Div. of Americon Can Co. 
Mayo Tunnel and Mine Equipment 
Moretrench Corporation 


National Clay Pipe Manufacturers, Inc... 
Naylor Pipe Company 


Tinivs Olsen Testing Machine Co. 
Ozalid, Division of General Aniline & Film Corporation .. 


Phoenix Bridge Company 
Pittsburgh-Des Moines Stee! Co. 
Portland Cement Association 
The Prescon Corporation 


Raymord International Co 

Richmond Screw Anchor Company, Inc. 

John A. Roebling’s Sons Division The Colorado Fuel and 
Iron Corporation 

Russell, Burdsoll & Ward Bolt and Nut Co. 


Sika Chemical Corporation 

Smith & Loveless, Inc. 

Sonneborn Chemical and Refining Corporation 
Sonoco Products Company 

Spencer, White & Prentis inc. 

Stanpat Compony 


Texaco, Inc 
Thiokol Chemicol Corporation 


The Union Metal Manufacturing Co. as 139 
U.S. Pipe and Foundry Compony i 28 and 29 
United States Stee! Corporation 

6, 7, 14, 15, 3%, 39, 97, 98, 99, 100, 
Universal Form Clamp Co. . 


Vibroflotation Foundation Co 


Walker Process Equipment Inc 
Wild Heerbrugg Instruments, Inc. 
R. D. Wood Company 


Yeomons 
Yubo Erectors Division, Yuba Consolidated Industries, Inc. 27 
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Hallmark of Quality & Around the World 


Progress in modern concrete technology has given architecture wings. 
Dramatic new shapes brighten the structural face of the free world. 


Partner in this progress, and notable in its achievements, has been 
Kaspar Winkler & Co. of Switzerland, this year celebrating its 50th 
anniversary. Its researchers have developed more than a score of 
products to modify effectively the characteristics of concrete. Sika 
Chemical Corporation and the 14 other independent manufacturing 
companies, located on three continents, proudly salute the accomplish- 
ments of the first Sika Company on its anniversary. 


PLASTIMENT RETARDING DENSIFIER ®IGAS JOINT SEALER ® 
RUGASOL SIGUNIT SIKA QUICKSETS INTRAPLAST 


SIKA CHEMICAL CORPORATION 


Passaic,N.J. 
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LOCK JOINT 


the pipe that 
keeps on 
saving! 


The purchaser of Lock Joint Concrete Pres- = ™ mk. that savings on repairs during the pipe’s 
sure Pipe gets his first pleasant surprise “amie a useful life span of more than 100 years 
at the reasonable initial cost of the product; sf m=" may easily represent a substantial por- 
his second at the ease and economy with -gil | 4 ~ tion of the line's initial cost. Its per- 
which it can be installed. But long _ a re : .. manent high carrying capacity cuts 
after the pipe has been buried ag j > SS *, pumping charges to the bone and 
and forgotten, it demonstrates eliminates costly periodic cleaning 


even more graphically its saving ; of the line. In every way Lock 
ways. Because of the pipe’s ex- Joint Concrete Pressure Pipe 
treme durability, replacement costs “%  — not only provides economies for the 
are virtually non-existent. Mainte- OO, purchaser, but continues to pile up 
nance requirements are so negligible Savings year after year, for generations. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sales Offices : Chicago, III. - Columbia, S.C. - Denver, Col. - Detroit, Mich. - Hartford, Conn. 
Kansas City, Kan. - Perryman, Md. + St. Paul. Minn. « Winter Park, Fla. 


Pressure Water Sewer REINFORCED CONCRETE PIPE Culvert Subaqueous 
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